PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 : 

C07D 487/04, A61K 317505, C07D 
207/34 // (C07D 487/04, 239:00, 209:00) 



Al 



(1 1) International Publication Number: 
(43) International Publication Date: 



WO 94/13676 

23 June 1994 (23.06.94) 



(21) International Application Number: PCT/US93/10715 

(22) International Filing Date: 12 November 1993 (12.11 .93) 



(30) Priority Data: 

07/991,764 



17 December 1992 (17.12.92) US 



(60) Parent Application or Grant 
(63) Related by Continuation 
US 

Filed on 



(81) Designated States: AU, BR, CA CZ. JP, KR, NO, NZ. PL, 
RU, US, European patent (AT, BE, CH, DE, DK, ES, FR, 
GB, GR, IE, IT, LU, MC, NL, FT. SE). 



Published 

With international search report. 



07/99 1/764 (CIP) ! 
17 December 1992 (17.12.92) i 



(71) Applicant (for all designated States except US): PFIZER INC. ! 

[US/US]; 235 East 42nd Street, New York, NY 10017 (US). ! 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): CHEN, Yubpyng, L. 1 
[US/US]; 8 Waterview Drive, Waterford, CT 06385 (US). 

(74) Agents: RICHARDSON, Peter, C. et al.; Pfizer Inc., 235 East 
42nd Street, New York, NY 10017 (US). \ 



(54) Title: PYRROLOPYRIMIDINES AS CRF ANTAGONISTS 

(57) Abstract 

The compounds of formula 
(I), wherein B, Ra, Rt* R5 and Re 
are as defined herein, are useful in 
the treatment of stress-related and 
other diseases. These compounds 
have corncotropin-releasing factor 
antagonist activity and as such 
are of use in the treatment of 
depression and anxiety related, and 
other disorders. 




(i) 



FOR THE PURPOSES OF IS FORMATION ONLY 



Codes used to identify States party to the PCT oo the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Aus&ia 


GB 


United Ki^fOoai 


MR 


Mauritania 


AO 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


SE 


Niger 


BE 


Belgium 


GR 


Greece 


XL 


Netnertands 


BF 


Burkina Faso 


HTJ 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Inland 


N2 


New Zealand 


BJ 


Benin 


rr 


Italy 


PL 


Poland 


BR 


Brazil 


jp 


Japan 


FT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


K>Tgy»tan 


RU 


Russian Federation 


CP . 


Central Afirfcan Republic 


KP 


Democroc fSopai t Ree**oc 


SD 


Sudan 


CG 


Co ago 




of Korea 


SE 


Sweden 


ca 


Switzerland 


KR 


Repufrbc of Kjtm 


SI 


Slovenia. 


a 


CtA£ d' [voire 


KZ 


KaxaaSftao 


SK 


SlovifcU 


CM 


Camerooo 


LI 


Licctxeejfccs 


SN 


Senegal 


CN 


China 


LK 


Sn La^fca 


TD 


Chad 


CS 


Cxcccoalovikia 


LU 


Luxecbowi 


TG 


Togo 


CZ 


Czecs Republic 


LV 


Larvu 


TJ 


Tajikistan 


OE 


Germany 


-MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of M<**>«« 


UA 


Ukraine 


CS 


Spain 


MG 


Madagascar 


US 


United State* of America 


FI 


Finland 


ML 


Man 


UZ 


Uzbekisuo 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











WO 94/13676 



PCT/US93/10715 



5 



PYRROLOPYRIMIDINES AS CRF ANTAGONISTS 
************************************* 



This invention relates to pyrroiopyrimidines, pharmaceutical compositions 
containing them, and their use in the treatment of stress-related and other diseases. 
The compounds have corticotropin-releasing factor (CRF) antagonist activity. 

CRF antagonists are mentioned in U.S. Patents 4,605,642 and 5,063.245 

10 referring to peptides and pyrazolones, respectively. The importance cf CRF 
antagonists is set out in the literature, e.g. as discussed in U.S. Patent 5.063,245, which 
is incorporated herein by reference. A recent outline of the different activities 
possessed by CRF antagonists is found in M.J. Owens et al., Pharm. Rev., Vol. 42, 
pages 425 to 473 (1991), also incorporated herein by reference. Based on the research 

1 5 described in these two and other references, CRF antagonists are considered effective 
in the treatment of a wide range of diseases including stress-related illnesses, sucn a; 
stress-induced depression, anxiety, and headache: abdominal bowel syndrome: irntaoie 
colon syndrome; spastic colon; irritable colon; inflammatory diseases; immune 
suppression; human immunodeficiency virus (HIV) infections; Alzheimer's disease 

20 gastrointestinal diseases; anorexia nervosa; hemorrhagic stress; drug and alcohc; 
withdrawal symptoms; drug addiction, and fertility problems. 



Certain substituted pyrroiopyrimidines have been described in the prior art. U 3 



Patent 4,229,453 describes 4-amino substituted pyrroiopyrimidines for treating CN5 
illnesses or inflammations. Robins. Can. J. Chem., 55. 1251 (1977) describes 
25 antibiotic tubercidin having a 7-r;bciuranosy! group attached \z 
aminopyrrolopyrimidine. German Patent Publication 3145287 refers, to three ■• 
bromophenyl-5,6-dimethyl-pyrrolopyrimid:nes as having analgesic, sedative, an; - 
convulsant and anti-inflammatory activity. 

The present invention relates tc a ccmscund of the formula 



30 





35 



and the pharmaceutical accectac;e a: = s:= : sats thereof. 
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B is NR,R 2 , CR,R 2 R ni C(=CR 2 R.-)R,. NHCR^R,,, OCR,R ? R M . SCR.R,R... 
NHNR,R a , CR^NHR,, CR 2 R K OR lt CR 2 R n SR 1( or C(0)R 2 ; 

R 1 is hydrogen, or C,-C 6 alkyl which may be substituted by one or two 
substituents R 7 independently selected from the group consisting of hydroxy, fluoro. 
5 chloro, bromo, iodo, C r C 8 alkoxy, O-C -(C r C 5 alkyl), O-C NH(C r C 4 alkyl), O-C -N(C r C, 

oo o 

alkyl)(C,-C z alkyl), amino, NH(C.,-C 4 alkyl), N(C,-C, alkyl)(C,-C 4 alkyl), S(C.-C e alkyl), 

N(C,-C 4 alkyl)C (C,-C 4 alkyl), NHC (C.-C 4 alkyl), C00H, C 0(0.-0, alkyl), C NHfC.-C, 

. II ■ ! : ' 

10 0 0 0 0 

alkyl), C N(C,-C 4 alkyl)(C,-C 2 alkyl). SH. CN. NO,, SO(C.-C 4 alkyl), SO s (C,-C e alky!.. 
!i 

o 

S0 2 NH(C,-C 4 alkyl), S0 2 N(C r C 4 alkyl)(C,-C 2 alkyl), and said C,-C. alkyl may contain 

1 5 one or two double or triple bonds; 

R 2 is C,-C,j alkyl, aryl or (C..-C, c alkylene)aryl wherein said aryl is pnen, . 
naphthyl.thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyi. rurany 
benzofuranyl, benzothiazolyl. isothiazolyl, benzisothiazolyl, thiazolyl. isoxaioly. 
benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl, pyrrolopyndy: 

20 oxazolyl, or benzoxazolyl; 3- to 8-memberec cycloalkyl or (C,-C s alkylene) cycioaky 
wherein said cycloalkyl may contain one or two of 0. 3 or N-Z wherein 2 is nydrcgs- 
C,-C 4 alkyl, benzyl or C,-C 4 alkanoyl. wherein R 2 may be substituted independently c . 
from one to three of chioro, fluoro, or C,-C, alkyl. or one of hydroxy, bromo, iodc Z ■ 
C 8 alkoxy, 0-C-(C,-C 6 alkyl), 0-C-N(C-C 4 alkyl)(C,-C 2 alkyl), S(C,-C. alkyl} Nn 

25 0 O 

NH(C,-C, alkyl), N(C,-C 2 alkyl) (C.-C 4 alky:). N(C-C t alkyl)-C (C,-C 4 alkyl). NHC iZ -Z . 

0 o 

alkyl), COOH, C 0(C,-C 4 alkyl). C \'H:C.-: ; alkyl). C N(C,-C 4 alkyl)(C-C- alky ; i- 

30 j. 

0 C 0 

CN. NO,. S0(C.-C 4 alkyl), S0 2 (C,-C, aiky!:. S0 : NH(C,-C. alkyl). S0,N{C-C 4 aikyi:,: • 
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C 3 alkyi), and wherein said C.-C 13 alkyl or C r C lc alkyiene may contain one to three 
double or triple bonds; or 

NR,R 2 or CR^Ru then R, and R 2 taken together with the atom to which they 
are attached may form a saturated 3- to 8-membered ring of which tne 5- to 8- 
5 membered ring may contain one or two double bonds or one or two of 0. S cr N-Z 
wherein 2 is hydrogen, C r C, alkyi, C,-C 4 alkanoyl or benzyl; 

R 3 is hydrogen, C r C 6 alkyl, fiuoro, chioro, bromo, iodo, hydroxy, amino. 0(C r 
C 6 alkyl), NH(C r C fl alkyl), N(C r C 4 alkyl)(C,-C, alkyl), SH, S(C,-C 4 alkyi). SO(C r C, 
alkyl), or S0 2 (C 1 -C 4 alkyl), wherein said C,-C 4 alkyl and C,-C e alkyl may ccniain one 
10 double or triple bond and may be substituted by from 1 to 3 substituents R- 5 
independently selected from the group consisting of hydroxy, C.-C, aikoxy, fluorc. 
chioro or C.-C 3 thioalkyl; 

R 4 is hydrogen, C r C e alkyl. fiuoro. chioro, bromo, iodo, C,-C e aikoxy, formyl. 
NH(C r C 6 alkyl), N(C r C e alkyl)(C r C 2 alkyl), SO r .(C r C 6 alkyl), wherein n is 0. 1 or 2, 
15 cyano, hydroxy, carboxy, or amido, wherein said C,-C 9 alkyls may be substituted by 
one hydroxy, trifluoromethyl, amino, carboxy, amido, NHC (C,-C 4 alkyl), NH(C,-C. alkyl), 

6 

N(C,-C. alkyl)(C,-C 2 alkyl), C 0(0.-0, alKyi). C,-C 3 aikoxy. C-C, tnioalky!. fiuoro 

i. 

20 0 

bromo, chioro, iodo, cyano or nitro; 

R e is phenyl, naphthyl, tr.ienyl. benzothienyl, pyridyl, quinoiyl pyrazinyl 
pyrimidyl. imidazolyl, furanyl. oenzst-jranyl, benzothiazolyl. isothiazolyl 
benzoisothiazolyl, thiazolyl, isoxazci>! ber.ziscxazolyl, benzimidazolyl, triazoiyi 

2 * pyrazolyl. pyrrolyl, indolyl, pyrrclcoyr:sy oenzoxazoly!, oxazolyl. pyrrclidiny' 
thiazolidinyl, morpholinyl. piperid-.r.yi zoa:sz\n,-\. tetrazolyl. or 3- to S-memDered 
cydoalkyl or 9- to 12-membered b.cyc.:a c^onally containing one or two cf 0. S 
or N-Z wherein Z is hydrogen, C-C, a:k>: Z -C. alkanoyl, phenyi or benzyi. wnereir- 
each one of the above groups may o* s.cst :-:ed independently by from one tc ir.ree 

30 of fiuoro, chioro, bromo, formyl. C-Z, 2 Z Z, aikoxy or trifluoromethyl. or ens •:• 
hydroxy, iodo, cyano, nitro. am.nc. : -Z t alkyl), N(C,-C, alky:;;C-C ; alky. 
COO(C.-C 4 alkyl). CO(C,-C 4 alky! i IZ '.- Z -Z. a:«y!). SO,N;C.-C 4 alkyr-'CC a'*. 
SO.NH-. NHSO,(C.-C. alkyl:. SiC-:, a.r . IZ.Z -Z, alkyl). wnerem sa:d C-Z. a-. 
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and C,-C e alkyl may be substituted by one or two of fluoro, chloro, hydroxy, C.-C, 
alkoxy, amino, methylamino, dimethyiamino or acetyl wherein said C.-C. alkyl and C- 
C e alkyl may contain one double or triple bond; with the proviso that R ; is not 
unsubstituted phenyl; 

5 R 9 is hydrogen, C,-C fl alkyl, fluoro, chloro, bromo, iodo, C.-C 5 alkoxy, formyi, 

amino, NH(C,-C 6 alkyl), N(C r C e alkyl){C r C 2 alkyl), SO n (C r C 9 alkyl), wherein n is 0, 1 
or 2, cyano, carboxy, or amido, wherein said C r C e alkyls may be substituted by one 
hydroxy, trifluoromethyl, amino, carboxy. amido, NHC (C,-C d alkyl}, NH(C.-C. aikyi). 

O 

10 

N(C,-C 4 alkyl)(C r C 2 alkyl), CO(C,-C fi alkyl), C r C 3 alkoxy.. C r C 3 thioalkyl, fluoro 

i' 

0 

bromo, chloro, iodo, cyano or nitro; 

R n is hydrogen, hydroxy, fluoro, chloro, COO(C,-C 2 alkyl), cyano, or CO(C,-C : 
1 alkyl); and 

R, 2 is hydrogen or C,-C d alkyl; with the proviso That (1) B is not straight cha.~ 
alkyl, (2) when R 5 is unsubstituted cycioalkyl, R 3 and R, are hydrogen, and P., :s 
hydrogen or methyl, then B is not NHR, wherein R 2 is benzyl or thienylmethyl, and (2; 
when R 5 is p-bromophenyl, and R 3 , R. and R« are methyl, then B is not methylammc 

20 

or hydroxyethylamino. 

Preferred compounds of the formula 1 of the invention are those wherein 5 .= 
NR,R 2i NHCHR : R 2 , or OCHR,R : , wherein R. is C,-C e alkyl, which may be substitute- 
by one of hydroxy, fluoro or C.-C- alkoxy. and may contain one doubie cr triple bor.z 
those wherein R 2 is benzyl or C,-C» alkyl which may contain one double or triple ben, 

25 

wherein said C r C 6 alkyl or the phenyl in sa:d benzyl may be substituted by fiucrc, C 
C 6 alkyl, or C r C 5 alkoxy; those wnerein R, is methyl, ethyl, fluoro. chloro or methcx . 
those wherein R, and R 5 are independent^ r.ydrogen. methyl, or ethyl; and 
wherein R 5 is phenyl substituted oy r.vo cr three substituents. said substnuent oe--z 
independently fluoro. chloro, brcrr.r \z-2z. C.-C, alkoxy, trifluoromethyl. C.-C, a - . 
30 which may be substituted by one c' nvtrcx, C.-C, alkoxy or fluoro ar.c may have — r 
double or triple bond, -(C,-C, alkyle-e^C. C-C : alky!), C.-C 3 hydroxyalKy!. nycrc*. 
formyi, COO(C,-C : alkyl), -{C,-C : alky-e-e-amiro or -C(0)(C.-C, alky ; 
Specific preferred compou."C3 :n:_ce 



WO 94/13676 PCTAJS93/10715 



n-butyi-ethyl-[2,5-dime^ 
yl]amine; 

di-n-propyl-[2,5-dimet^ 
yl]amine; 

5 ethyl-n-propyl-[2 ( 5-dimethyl-7-(2A6-tf^ 
yljamine; 

diethyl-2 ) 5-dimethyl-7-(2,4 f 6-trimethylphenyl)-7H-pyrroio[2,3-d]pyrimid:n-4- 

yljamine; 

n-butyl-ethyl-[2,5,6-tr^^ 
10 4-yl]amine; 

2-{N-n-buty!-N-[2,5-dim^ 

4-yl]amino}-ethanol; 

4-(1-ethyUpropyl)-2 ( 5,6-trimethyt-7-(2.4.6-trimethylphenyl)-7H-pyrrolo[2.3- 

d]pyrimidine; 

15 n-butyl-ethyl-[2,5-dimethyl-7-(2.4-dimethy)phenyi)-7H-pyrrolo[2.3-d]p 
yl]amine; 

2,5-dimethyl-7-(2 f 4.6-trimethyiohenyl)-7H-pyrroIo[2;3-d]pyrimidyW^ 

propyl)amine; 

2-[7-(4-bromo-2,6<]imethy!pheny^ 

20 yiamino]-butan-1-oi; 

2-(S)-[7-(4-bromo-2 f 6-dimethy:phenyr.-2.5-cimethyl-7H-p 

yiamino]-butan-1-ol; 

4-(1-ethyt-propoxy)*2,5.6-tnrr ) etr. < .7-i2 4.5-trimethylphenyl)-7H-pyrrolof2 5- 

djpyrimidine; 

25 4-(1-methoxymethyl-propox y 2 z -sthyi.7-(2,4.6-trimethylpnenyli-7".- 

pyrrolo[2,3-d]pyrimidine; 

4.(1 -ethy t-butyl )-2 , 5 . 6-trim e:n . ; - 7 - * 2 4 Mrimethylphenyl)-7H-pyrrolo-:2 3- 

d]pyrimidine; 

[7-{4-bromo-2.6-dimethyl-Dr.er, -2 z-z - e:.nyl-7H-pyrrolo[2.3-dj?ynmiain-4-yn-i ' - 
30 methoxymethyl-propyl)-amine: 

2-[7-(2-bromo-4 : 6-dime:hy!-cre- . 2 fretnyl-7H-pyrrolo[2.3-djpynmia--: 

ylamino]-butan-1-ol; 
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2-[7-(4-ethy!-2,6<iimethyl-phenyl)-2,5-dimethy 
yiamino]-butan-1-ol; 

2-[7-(2-ethyl-4,6-dimethylphenyl)-2,5-dim^ 

ylaminoJ-butan-1-ol; and 
5 2-[7-(2-fluoromethyM,6-dimeto 
4-ylamino]-butan-1 -ol. 

The invention also relates to a pharmaceutical composition for the treatment of 
illnesses induced or facilitated by corticotropin releasing factor which comprises a 
compound of the formula I as defined above in an amount effective in the treatment of 

10 said illnesses, and a pharmaceutical^ acceptable carrier, and a pharmaceutical 
composition for the treatment of inflammatory disorders, such as arthritis, asthma and 
allergies; anxiety; depression; fatigue syndrome; headache; pain; cancer; irritable oowe 
syndrome, including Crohn's disease, spastic colon and irritable colon; immune 
dysfunction; human immunodeficiency virus (HIV) infections; neurodegenerative 

15 diseases such as Alzheimer's disease; gastrointestinal diseases; eating disorders sue- 
as anorexia nervosa; hemorrhagic stress; drug and alcohol withdrawal symptoms: drug 
addiction; stress-induced psychotic episodes; and fertility problems, which comprises 
a compound of the formula I as defined above in an amount effective in the treaimert 
of said disorders, and a pharmaceutical!*/, acceptable carrier. Preferred composr.ic- : 

20 of the invention are those containing oreferred compounds of formula i as aesc z*z 
above. 

The invention further relates to a method for the treatment of illnesses inducer 
or facilitated by corticotropin releasing factor cy administering to a subject in neec :* 
such treatment a compound of formula i as defined above in an amount effective - 

25 such treatment, and a method for t-e treatment cf inflammatory disorders, suc~ a: 
arthritis, asthma and allergies; anxiety. ceoress:cn: fatigue syndrome; headache, z* 
cancer; irritable bowel syndrome, r.cius:n; C'-rn's disease, spastic colon ana :r: \*z - 
colon; immune dysfunction; nu.-r.a-. -.rr-nodeficiency virus (HIV) infer..:-: 
neurodegenerative diseases such as Aizneimsr's disease; gastrointestinal assess e: 

30 eating disorders such as anorexia ne-vesa: hemorrhagic stress; arug anc a:cc-:. 
withdrawal symptoms; drug addsct.on- st-ess- nauced psychotic episodes; and ferv • 
problems, particularly depression anc anxiety, oy administering to a suoiect tr -ee.; 
of such treatment a compound cf *:-ru -3 as ce ; ned above in an amount enec: .i 
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such treatment. Preferred methods of the invention are those administering a preferred 
compound of the formula I as described above. 

The invention also relates to an intermediate compound of the formula 




10 

wherein 

D is hydroxy, chloro, or cyano, 

R 4 and R e are each independently hydrogen, C,-C e alkyl, fluoro, chioro. brcmo, 
iodo, C,-C s alkoxy. SO n (C,-C s alkyl), wherein n is 0, 1 or 2. or cyano, wherein said C- 
15 C 5 alkyls may be substituted by one to three of hydroxy, amino, carboxy, amido. 
0 . 0 
NHc (C,-C 4 alkyl), NH(C,-C 4 alkyl), N(C,-C 4 alkyl)(C,-C J alkyl), C 0(C-C ; alkyl). C-C 

alkoxy, C,-C 3 thioalkyl, fluoro, bromo. chloro. iodo, cyano or nitro; 

20 R 5 is phenyl, naphthyl, tnienyl, benzothienyl, pyridyl, quinoiyl. pyrazmyi 

pyrimidyl. imidazolyl, furanyl. benzofuranyl. benzothiazolyl, isothiazoK-: 
benzoisothiazolyl, thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazoly:. triazoiy. 
pyrazolyl, pyrrolyl, indolyl, azaindolyl. Denzoxazolyl. oxazolyl, pyrrolidinyl. tniazol.dm,: 
morpholinyl, piperdinyl, piperazinyl. tetrazclyi. or 3- to 8-membereo cycloaikyi or 9- •■: 

25 12-membered bicycloalkyl, optionally containing one to three of 0, S or N-Z wnerem Z 
is hydrogen, C,-C 4 alkyl, C,-C 4 alkanoyl. pnenyl or phenylmethyl. wherein each of :he 
above groups may be substituted intiepencer.tiy by from one to three of fluorc, chicr; 
C,-C 6 alkyl, C,-C 5 alkoxy ortrifiuoromet.-.y;. or one of bromo. iodo, cyano. nitro. an in: 
NH(C,-C 4 alkyl), N(C,-CJ(C,-C : alkyi;. COC;C-C, alkyl), CO(C-C 4 alkyl) SC : Hr/Z Z 

30 alkyl), SOjNfCr^alky^C-C, alky .,. SO.-NH. NhSO.{C,-C 4 ), S(C,-C. alKyij. SO : Z -Z 
alkyl), wherein said C.-C 4 alkyl anc C-C. aikyi may be substituted dv ens cr :•.•:= :• 
fluoro, chloro, hydroxy, amino, methylanu-.o. c.metnyiamino or acetyl; witn tne pto-.iz . 
tnat R 5 is not unsubstitutea phenyl: a.'- 
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R 9 is hydrogen, C.-C. aikyl or chloro; with the proviso that when (a) R 4 and R, 
are methyl, R 3 is hydrogen and D is hydroxy, then R 5 is not phenyl (1) substituted by 
one of halogen, nitro, C r C £ alkyl, C r C s aikoxy, or trifluoromethyi, and optionally in 
addition substituted by one or two of halogen, C^Cg alkyl or C.-C e aikoxy, or (2) di-or 
5 trisubstituted by one of nitro or trifluoromethyi and one or two of halogen, C,-C 5 alkyi 
or C r C 6 aikoxy, and (b) when D is chloro, R 4 and R 9 are hydrogen, and R 5 is C.-C* 
alkyl, then R 5 is not unsubstituted cyclohexyi; and a compound of the formula 

Q 



10 




VI I 



15 

wherein 

Q is C(0)CHR 1 R 2 or cyano; 

R, is hydrogen, or C,-C e aikyl which may be substituted by one or two 
substituents R 7 independently' selected frcm the group consisting of hydroxy, fiuorc, 
20 chloro, bromo, iodo, C,-C 3 aikoxy, S{C..-C f alkyl). or nitro. and said C.-C e alkyi Tiav 
contain one or two double or triple bcncs. 

R 2 is C,-C 12 alkyl, aryl or (C.-C- aikyiene)aryl wherein said aryl is phenyi. 
naphthyl, thienyl, benzothienyl, pyridyl. qumoiyl.pyrazinyl, pyrimidyi. imidazolyl. furany!. 
benzofuranyl, benzothiazolyl, isotmazoiy:. benzisothiazolyl, thiazolyl. isoxazolyl. 
25 benzisoxazolyl, benzimidazolyl, triazoiyi pyrazolyi. pyrrolyl. indolyl. azaindolyl, oxazolys 
or benzoxazolyl; 3- to 8-membered cycioaiKy: or (C r C £ alkylene) cycloalkyl. wherein 
said cycloalkyl may contain one or :.vo :' C,5cr N-Z wherein Z is hyarogen. C.-C. 
alkyl, benzyl or C,-C a alkanoyl, wherein = . rr.a> De substituted indepenaentiy by from 
■ one to three of chloro, fluoro, or C.*C : a>;yi cr one of hydroxy, bromo. iodo. C.-C, 
30 aikoxy, S(C,-C. alkyl), or nitro. anc wne'e:n sad C,-C, : alky! or C-C :r alkylene ma;, 
contain one to three double or triple sonrs c: 

R d and R e are each indepen-e-.vy - . rroge-v C.-C f aikyl, fiucrc. chloro. ororrc 
iodo, C : -C e aikoxy. amino. 30.(C,-3. a - . n n is 0 1 cr 2. cyano wnere sa.c 
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C r C e alkyl may be substituted by one C,-C 2 alkoxy. C r C 3 thioalkyL fluoro. oromo. 

chloro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyt, thienyl, benzothienyi, pyridyl, quinoiyl, pyrazinyL 

pyrimidyl, imidazolyl.furanyl, benzofuranyi, benzothiazolyl, isothiazolyl, benzisothiazolyl, 
5 thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl, 

azaindolyl, benzoxazolyl, oxazolyl, pyrrolidiny!, thiazolidinyl, morpholinyi, piperidinyl 

piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membereo 

bicycloaikyl, optionally containing one to three of 0. S or N-Z wherein Z is hyarogen. 

C,-C A alkyl, C,-C 4 alkanoyl, phenyl or phenylmethyl, wherein each one of the above 
10 groups maybe substituted independently by from one to three of fluoro. chloro. C r C, 

alkyl, C r C 6 alkoxy or trifluoromethyl. or one of bromo, iodo, cyano. nitro, ammo 

NH(C r C 4 alkyl), N(C : -C 4 )(C,-C 2 alkyl), COC(C.-C A alkyl), 00(0-0, alkyl), SO JSIH(C r C_ 

alkyl), SO a N(C r C 4 alkyl)(C 1 -C 2 alkyl), SO : NH 2 , NHS0 2 (C,-C 4 alky!). S(C-C. alkyl; 

S0 2 (C r C 6 alkyl), wherein said C r C 4 alkyl and C.-C 5 alkyl may be substituted cy one 
15 or two of fluoro, chloro, hydroxy, amino, methylamino, dimethylamino or acetyl; with the 

proviso that R 5 is not unsubstituted phenyl; and R. e is hydrogen or C(O)C : -0 5 alky; 

with the proviso that when Q is cyano, R 4 and R s are not both methyl. 

Whenever reference is made to alkyl, this includes both straight and brancnec 

chain alkyl. 

20 Whenever reference is made herein to 3-to 8-membered cycloalkyl or 9- to M- 

membered bicycloaikyl containing one to three cf 0, S or N-Z, it is understood :na: :ne 
oxygen and sulfur ring atoms are not aciacer.t to each other. The tnree memoere- 
cycloalkyl has just one O, S or N-Z. An example cf a six-membered cycloalkyl nav 
0 and N is morpholinyi. 

25 Whenever R 2 or R* is a heterocyclic group, the attachment of the grouc :3 

through a carbon atom. 

Whenever reference is made r.ere.~ to alkyl or C-C f alky.! wnich ma. 

contain one or two double or tnpie ceres -n :^e cefinitions of R. ?. and R. r. : 
understood that at least two carbons are p-eser.: r the alkyl for one douDie cr t:;o^ 

30 bond, and at least four carbons for two ccucie and triple bonas. 

Whenever an alkoxy group, e ? n :-e definitions of R. and R ; . may nave t 
double or triple bond, it is understood s-jen coubie or triple bond is not a::er. . 
attached to the oxygen. 
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The compounds of formula I wherein 3 is NR,R 2 , NHCR^R,.. OCR.R : R.., 
SCR,R 2 R n , or NHNR^, and R 3 is hydrogen, C,-C £ alkyl or chtoro (hereafter R 3 ) may 
be prepared by reaction of a compound of the formula 

D 



5 




3f 



10 

wherein D is CI, and R 4 , R 5 and R 5 are as defined above with reference to formula : 
with a compound of the formula BH wherein B is as defined immediately above. Tne 
reaction is carried out in a solvent in tne presence of a base at a temperature of 
between about 0° to about 150°C. Suitable solvents are organic solvents such as 

15 acetonitrile t dimethylsulfoxide, acetone. C,-C 15 alkyl alcohol, tetrahydrofurar 
chloroform, benzene, xylene or toluene, preferably acetontrile or dimethylsulfoxide. 

When B is NR^, NHNR,R 2 . or NHCR,R ; R 11( an excess of BH is used. Other- 
bases such as potassium carbonate or tri-CC- -C 5 )alkyl amine may be used instead. Tne 
reaction is carried out at a temperature of aoout 75° to 150°C. When the reaction ; $ 

20 carried out in the presence of a Dase s^:n as sodium hydride or potassium C -C. 
alkoxide, a molar equivalent of the amine. s used. When Bis OCR,R 2 R ;i orSCR,R ; R 
a base which is capable of deprotcnat.on c 4 . 3H may be used, such as an alkaii meta: 
hydride such as sodium or potass;um r-yzr.zs. or an organometailic base sue as 
sodium diisopropylamide, sodium z s(t r -r.etnyisilyjamide, lithium diisopropylamice 

25 lithium bis(trimethylsily)amide. sen-- : -C, a'Koxide or n-butylithium. The solve- 
used is dry tetrahydrofuran. dime:r.> s- -ethylene chloride, or toluene, arc rc 

reaction temperature is between acc--t : : v-c tne reflux temperature of tne '-ae:.;- 
mixture, preferably 0°C to 80°C. 

The compounds of formula . s.r ~. :s the groups other than R 9 (herea-.r- 

30 -R ) may be prepared by reacting a ;;~r:-" of the formula I wherein R 3 is cnic: 
with a nucleophile of the formula R - \r .v.t.nout an organic or inorganic oase 
Suitable bases include sodium, sec _~ -.r :? and alkali meta! hyaroxide su:~ a: 
potassium hydroxide, and weaker =a:s5 cctassium carbonate onnethvia— -r 
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The latter are generally used when R 1C H is alkanol, C r C 6 alkanethiol. an amine, e.g. 
NHJCt-Cs alkyl), or tetrahydrobutyl ammonium fluoride. Suitable solvents are 
dimethylsulfoxide, acetonitrile, C,-C 5 alkyl alcohol, tetrahydrofuran, benzene, toluene 
or methylene chloride. 
5 The compounds of formula II wherein D is chloro may be prepared by reacting 

the corresponding 4-hydroxy compound of formula III (not shown) with an excess of 
phosphorus oxychloride or thionyl chloride at temperatures between about 60 to 
140°C, conveniently at the reflux temperature of the reaction mixture. When the 
reaction is carried out in a solvent, suitable solvents are halogenated alkanes. such as 
1 0 methylene chloride or chloroform. The reaction may be in the presence of a base such 
as N,N-diethylaniline, trimethylamine or potassium carbonate. 

The compounds of formula 111 wherein R 3 is hydrogen may be prepared cy 
reaction of a compound of the formula • 



15 




wherein R 41 R s , and R e are as defined with reference to formula I with formic acid a: a 
temperature between about 60 to K0 = C. preferably at the reflux temperature of :-f 
reaction mixture. 

25 The compounds of formula Ml wnerem is C-C e alkyl (hereafter R.,} may z~ 

prepared by reacting a compound of tcrmu.a with R, 3 COOCOR. 5 in R.,CC0l- :* 
R u CO(OC r C 2 alkyl) 3 in acetic acid cr an aporopriate organic solvent such as e:-. 
acetate or toluene, at a temperature betwe©-. 25= to 120°C, preferably at the re:.-- 
temperature of the reaction mixture Tre compounds of formula III wnerem = : * 

30 hydroxy may be prepared by reacting a —-round cf formula IV wi:h chiorosulicr . 
isocyanate in an appropriate solve-: at terroerature Detween -78 ? C \o :CO : : 
preferably at -20°C to 60°C. follower z\ 2::r -/orolysis. The approonaie sever-: 
include methylene chloride, dimer... —-r.amioe tetrahydrofuran. a-.d \ovj?~. 
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preferably dimethyl formamide or methylene chloride. The above formed compounds 
wherein R 9 is hydrogen, C,-C e alkyt or hydroxy may be heated in aqueous acid to give 
the compounds of formula III. The appropriate aqueous acids are 85% phosphoric 
acid, hydrochloric acid, sulfuric acid, or acetic acid, preferably 85% phosphoric acid. 
5 The reaction is generally carried out at about 25 to 150°C, preferably 80 to 130°C. 
Alternatively, the formed compounds may be heated with phosphorous pentoxide and 
N.N-dimethylcyclohexanamine at about 150 to 200°C. 

The compounds of formula IV may be prepared by conventional methods. 

The compounds of formula I wherein 8 is CRiR 3 R u and R 3 is hydrogen. C.-C, 
10 alkyl, or hydroxy (hereafter R u ) may be prepared, as depicted in Scheme 1 , by heating 
a compound of the formula VI, wherein R 14 is hydrogen, C r C 5 alkyl or amino, R,. R ; . 
R„, R 41 R 5 , and R 6 are as defined above, and Y is CR^R^, with ammonium cnlonde 
and R 14 CONH 2 at reflux temperatures. 

Scheme 1 




i 

R 5 



20 v 

The compounds of formula I wherein B is CR,R 2 R n as defined above wcr 
reference to formula I and R 3 is as defined above with reference to formula L other tna- 
hydrogen, C,-C e alkyl, or hydroxy, may be prepared by reacting the 2-chloro derivatives 

25 of formula I wherein R 3 is chloro (formula l-B. not shown) with a nucleophile of formu.s 
R 1R H with or without an organic or inorganic base by the method described previous! . 
for the reaction with R, 0 H, wherein ?... is fi : ctner than hydrogen, C.-C, alkyl. hyarcx. 
and chloro. The compounds of formula :-B may be prepared by a metnod ana:cg--i 
to that for the conversion of compounds :i! to compounds II wherein D is cnlorc 

30 The compounds of formula VI rr.ay ce prepared, as shown in Scneme i, starr ; 

from compounds of the formula V by metncds analogous to those for tne converse 
of compounds IV to compounds I I 
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The compounds of formula V may be prepared by methods analogous to the 
conventional methods used for the preparation of compounds of formula IV by using 
YCOCH 2 CN instead of malonitrile, wherein Y is CR,R 2 R. :1 . 

The compounds of formula I wherein B is C(0)R 2 may be prepared by reacting 
5 a compound of formula II wherein D is cyano with a Grignard reagent containing group 
R 2 , e.g. R 2 MgCl t or R 2 MgBr. 

The compounds of formula I wherein B is CR,R 2 R n , C(C = CR 2 R,,)R 1 , 
CR 2 R n NHR,, CR 2 R n OR lt CR 2 R n SR. or C(0)R 2 , and R- is R 9 'as defined above with 
reference to formula II, may be prepared as depicted in Scheme 2. 
10 Scheme 2 




The compounds of formula II wherein D is cyano and R if R 5 , R e and R 9 are as 
defined above, prepared by reacting the corresponding compound wherein D is chloro 

20 with potassium cyanide in dimethylsuifoxide. are reacted with a Grignard reagent 
containing group R, as defined above to form tne compound of formula VII. Funne* 
reaction of the compound of formula Vil with a Grignard reagent containing group ? 
as defined above provides the corr.pounc of formula IC. Corresponding compouncs 
of formula ID wherein B is CR^R,. or O = CR.R i; )R. may be prepared by conventions! 

25 methods. Thus, reaction of IC with an ac:c, such as concentrated sulfuric acid c 
hydrochloric acid, gives a comocur.c of formula I wherein B is C( = CR : R 1: )R. 
Hydrogenation of a compound where n 3 .3 C; = CR 2 R 12 )R, using Pd/C or platinum 
oxide catalyst gives a compound I v.r.erem 5 .s CHR 1 R 2 . Reaction of a comoound 
wherein B is CR.R ? OH with ciet-.vtam.-o sulfur trifiuoride or uiohenylphosonine 

30 carbontetrachloride affords a compete /.--ren 3 is CR.R : F or CR.R-C! respective . 

When the compounds of tne .r..er:c- contain one or more chira: centers. :s 
understood that the invention r.cUoes :-e racerr.ic mixture and tne incivicua 
diastereomers and enantiomers oi sum -zz^zo^^zs 
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The acid addition salts of the compounds of formula I are prepared in a 
conventional manner by treating a solution or suspension of the free base of formula 
I with one chemical equivalent of a pharmaceutical^ acceptable acid. Conventional 
concentration or crystallization techniques are empioyed in isolating the salts. 
5 Illustrative of suitable acids are acetic, lactic, succinic, maleic. tartaric, citric, gluconic 
ascorbic, benzoic, cinnamic, fumaric, sulfuric, phosphoric, hydrochloric, hydrooromic 
hydroiodic, sulfamic, sulfonic acids such as methanesulfonic, benzene sulfonic, p- 
toiuenesulfonic, mandelic, di-p-toluoyl-L-tartaric and related acids. 

The novel compound of the invention of formula I may be administered alone 

10 or in combination with pharmaceutical!/ acceptable carriers, in either single or multiple, 
e.g. up to three, doses. Suitable pharmaceutical carriers include inert solid diluents or 
fillers, sterile aqueous solution and various organic solvents. The pharmaceutic 
compositions formed by combining the novel compounds of formula I and the 
pharmaceuticaily acceptable carriers are then readily administered in a variety o: 

1 5 dosage forms such as tablets, powders, lozenges, syrups, injectable solutions and the 
like. These pharmaceutical compositions can, if desired, contain additional ingrecients 
such as flavorings, binders, excipients and the like. Thus, for purposes of oral 
administration, tablets containing various excipients such as sodium citrate, caicmm 
carbonate and calcium phosphate may be employed along with various disintegrants 

20 such as starch, alginic acid and certain complex silicates, together with binding agent? 
such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally. iubnca'.mc 
agents such as magnesium stearate, sodium iauryl sulfate and talc are often useful :c; 
tabletting purposes. Solid compositions of a similar type may also be employed as 
fillers in soft and hard filled gelatin capsuies . Preferred materials for this include lactose 

25 or milk sugar and high molecular weight oclyethylene glycols. When aqueous 
suspensions or elixirs are desired for era: adrr.m straticn, the essential active sngrece-- 
therein may be combined with various sweetening cr flavoring agents, coloring rr.ar.v 
or dyes and. if desired, emulsifying or susoencng agents., together with duuer.ts s-:~ 
as water, ethanol, propylene glycol, grycenn ar.c combinations thereof. 

30 For parenteral administration, sevens of tne novel compound of formula - 

sesame or peanut oil, aqueous prcpyier.e g!y:c. or In sterile aqueous solution may = r 
employed. Such aqueous solutions sr.c_:a ce suitably buffered if necessary ar.a :-r 

■ liquid diluent first rendered isotonic v.- s .":r e-t sa::ne or giucpse Tnese can ?. 
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aqueous solutions are especially suitable for intravenous, intramuscular, suocutar.eous 
and intraperitoneal administration. The sterile aqueous media employed are all readily 
available by standard techniques known to those skilled in the art. 

Additionally, it is possible to administer the compounds of the present invention 
5 topically when treating inflammatory conditions of the skin and this may be dene by 
way of creams, jeilies, gels, pastes and ointments in accordance with standarc 
pharmaceutical practice. 

The effective dosage for the compound of formula I depends on the irtendec 
route of administration and otner factors such as age and weight of the paten;, as 
10 generally known to a physician. The dosage aiso depends on the iiiness tc be treated 
The daily dosage will generally range from aoout 0.1 to 50 mg/kg of the body weigh: 
of the patient to be treated. For treatment of inflammatory diseases about 0.1 to about 
100 mg/kg will be needed, for Alzheimer's disease, about 0.1 to about 50 mg/kg, as 
well as for gastrointestinal diseases, anorexia ner/osa, hemorrhagic stress, drug ana 
15 alcohol withdrawal symptoms, etc. 

The methods for testing the ccrr.oounds for formula I for their CRF antagonist 
activity are according to the procedures cf Encocrinology, 116. 1653-1659 (1935) anc 
Peptides, 10, 179-188 (1985) which determine the binding affinity of a test como^ur-i 
for a CRF receptor. The binding affinities for tne compounds of formula !. expressec 
20 as IC 50 values, generally range from about C 2 nanomolar to about 10 micromoiar 

The following Examples ihusirate :re rvention. The following abbreviations e-'r 
used: Ph = phenyl, Me = methyl. Bu = ou:>i E:=e:nyl. Pr=propyl. 

E « 2^0 9 * 

A. 2-amino-4-methvl-l-2 - z- -r'ry.ohenvl)pvrrole-3-carboniirile 
25 A mixture 2-{2-bromoO-meth-,-i-etr.- cerei-majononitriie and 2,4,6-trimethyianune 

(17,330 g, 91 .24 mmol) in 40 mL of iso=-:ca--:- .vas stirred at room temoerature fcr : 5 
hours. The reaction mixture was cr-rer:-a:ec tr dryness and diluted witn chloroform 
and water. The chloroform layer .-.as -r.v: :*d with dilute sodium hydrcxice 
washed with brine, separated. onez z-z — related to give 33.000 g o; Drew- o . 
30 solid. The solid was purified thrcugn $ :i zi r:-i-rr.n chromatcgrapny :o g.ve 9 55 : 
(47.5%) of the title compound as ar :r:r.» :-.v solid. H NMR (CDC... 6 2.C:s z- 
2.15(s.3H). 2.35(S,3H) ; 3.75fbrs.2:- : z 95(3. 2H) pom. 
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B. N-r3-cvano-4-methvf-1-(2.4.6-trimethylphenvl^1H-pvrro!-2A / n-acst5midr 
A mixture of the purified compound of step A (3.000 g, 12.54 mmol) and acetic 

anhydride (1.410 g, 1.31 ml, 13.82 mmol) in 3 ml of acetic acid was refluxed tor 45 
minutes, cooled and poured onto crushed ice and extracted with ethyl acetate. The 
5 organic layer was neutralized, dried and concentrated to give 3.71 g (105%) of dark- 
pink glass foam. 'H NMR (CDCI 3 ) 6 1.95(s,SH), 2.2(s.3H), 2.32 (s,3H), 6.2(s.lH), 
6.8(brs, 1H, NH), 6.9(s,2H) ppm. 

C. 2.5*dimethvl'7-(2.4.6-trimethviDhenvl)-3.7«dihvdro-pyrrolo 1 r 2.3-dlDvrimidiH- 

4-one 

10 A suspension of the compound of step B (3.200 g, 11.38 mmol) in 3 ml of 85% 

phosphoric acid was immersed in an oil bath preheated to 130°C for 30 minutes. The 
reaction mixtures was cooled and poured onto crushed ice and stirred until solid 
formed and ice melted. The solid was filtered, washed with water to give a tannisned 
solid, the title compound, which was purified through silica gel column chromatography 

15 to give a tan solid. 1 H NMR (CDCU) 6 1.92(s,6H), 2.32(s,3H), 2.41 (s.3H). 2.45<s,3K. 
2.46(s,3H), 6.42(d,1H) t 6.95(s,2H) ppm. 

D. 4-chloro-2.5-dimethvl-7-/2.4,6-trimethylphenvn-7H-pvrrolo-!2 3- 

dlpyrimidine 

A mixture of the compound cf step C (1.030 g, 3.67 mmol) and POO, ;3 m . 
20 was heated at reflux for 2.5 hours and coded. The reaction mixture was pcurea .rv.: 
ice-water and extracted with ethyl acetate Tne organic layer was washed with z\\-± 
sodium bicarbonate and brine, dried over ar.nydrous sodium sulfate, and concentrates 
to dryness to give the title compound as a tan solid which was purified through s-.ica 
gel to give an off-white solid. 'H NMR (CDC:,) 6 1.90(s,6H), 2.35(s,3H) I 2.50(s.3- 
25 2.65(s f 3H), 6.78(s,1H), 7.00(s.2H) ppm 

EXAMPLE 2 

A 2-amino-4.5-dime:hyi-' • 2 - f-yimemylohenyh-1 H-pyrrole-3-carpc-r r - 
A mixture of 3-hydroxy-2-outancne -* 10 300 g. 1.135 mo!), 2.4.5-:rime:hyiar.. 
(153.225 g, 1.135 mol) and p-tcluenesuit—c acic (0.670 g) in 500 ml of benzene .-.a: 
30 refluxed using a Dean-Stark trap to renc-.e water After 2 nours.maionomtrile (75 :: . 
g, 1.135 mol) was added and the mixture was refluxed for an additional 10 hours u- 
all the staring material was consumed ~ne reac::cn mixture was cooiec and Dreaoi: re- 
formed and filtered. The solid was - a minimum amo.:: of e:nar.c 



WO 94/13676 



PCT/US93/10715 



-17- 

solid was diluted with 500 mi of benzene and product was dissolved. Some untiesired 
product was insoluble and was filtered off. The filtrate was concentrated to give a tan 
solid which was recrystallized from ethanol to give 130.260 g of off-white crystals. 'H 
NMR (CDCI 3 ) 6 1.68(s,3H). 1.93(s.6H), 2.05(s,3H), 2.31 (s,3H), 3.62(brs.2H), 5.95(s,2H) 
5 ppm. 

B. N43-cvano-4.5-dimethvl-1-f2.4.6-trimethvphenvl)-1H-Dvrrol-2-vl1- 
acetamide 

The title compound was prepared as a tan solid by the procedure analogous 
to that of Example 1A starting with the compound of step A and acetic anahydriae m 
1 0 acetic acid. The crude material was pure and used directly for the next cyclization steD 
'H NMR (CDCI3) 6 1.75(s,3H), 1.80(s.6H). 1.95(s.3H), 2.18(s f 3H), 2.30(s.3H). 6.50(brs. 

1H), 6.93(s ( 2H) ppm. 

C. 2.5.6-trimethvl-7-(2.4.6-trimethvlDhenvl)-3.7-dihvdro-pvrrolf2.3-dlDvrimid!n- 

4-one 

15 A mixture of the compound of step B(1 57.600 g, 0.53 mol) and 100 mi of 35% 

phosphoric acid was heated for 0.5 hours in an oil bath at a temperature of 130° C. All 
the starting material was consumed and the desired product formed. The mixture was 
cooled, poured into 1200 ml of ice-water, and stirred. Precipitate formed and was 
filtered. The solid was washed v/ith water, dried overnight to give 1 13.220 g of the uie 

20 compound as brick-pink solid. ] H NMR (CDCI 3 ) 6 1.85(s.6H), 1.87(s,3H), 2.34{s.3ri 
2,41(s,3H) l 2.44(s r 3H), 7.00(s,2H) ppm. 

EXAMPLE 3 

A 2-amino-4.5-diethyM A2A 6-tnmethvlphenvn-l H-Dvrrole-3-carbonitn.e 
The crude material of the title compound was prepared as an oil oy tr.* 
25 procedure analogous to that of Examole 2A starting with 4-hydroxy-3-hexanone. Tn* 

crude material was used directly for the nex: acetylation step without further purificanc 
B < N-r3-cvano-4.5-diethv=-^-2 4 6-:nmethvlDhenvn-1H-pvrrol-2-vll-aceiam!Cr 
The title compound was prepared as an oil by the procedure of Exampie * - 

starting with the compound of above step A and acetic anhydride in acetic acic T^ 
30 cr ude material was purified through silica gei coumn cnromatograony using cnlorc:c~ 

as eluentto give the title compound- as an cii 'H NMR (CDCI 3 ) 6 0.85(t.3H). 1.26;;.?" 

1.92(S,6H), 2.19(s ( 3H) t 2.23(q.2H). 2.33:s.2hi. 2.5S(q.2H). 6.95(s ; 2H) ppm. 
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C. 2-methvl-5.6-diethvi-7-(2,4.6-trimethvlDhenvn-3.7-dihvdro-pvrroic[2.3- 
dlpyrimidin-4-one 

The title compound was prepared as a brown solid by the procedure of Example 
2C starling with the compound of above step B and 85% phosphoric acid. The crude 
5 material was used directly for the next chlorination reaction without further purification. . 

EXAMPLE 4 

The following compounds were prepared according to the method of Example 
1 starting from the corresponding 2 i 5 i 6-trialkyl-7-(2,4,6-trimethylphenyl)-3.7-dihydro- 
pyrrolo[2 ( 3-d]pyrimidin-4-one. 
10 4-chloro-2.5.6-trimethvl'7-f2.4.6'trimethvlphenvD-7H-pyrrolo[2.3-d1pvrimidine - 

a tan solid. 'H NMR (CDCI 3 ) 6 1.81(s.6H), 1.99(s t 3H), 2.35(s,3H). 2.46(s.3r-:j. 
2.59(s,3H), 7.01 (s,2H) ppm. 

4-chioro-2-methvl-5.6-diethvl-7-f2.4.6-trirnethvlphenvl)-7H-pvrTolo[2.3-d1ovrimid;n - 
atan solid. 'H NMR (CDCI 3 ) 6 0.96{t ( 3H), 1 .31 (t,3H). 1 .85{s,6H), 2.38(s.3H). 2.46(q,2H;, 
15 2.62(s,3H), 2.62(s.2H), 2.92(q,2H). 7.02(s.2H) ppm. 

EXAMPLE 5 

Butvl-ethv!-r2.5-dimethvl-7-f2.4.6-trimethvlDhenvn-7H-pvrrolof2.3-dlpvrimidin>4- . 
yllamtne 

A mixture of 4-chloro-2.5-dimetnyl-7-(2 i 4,6-trimethylphenyl)-7H-pyrrolc[2.3- 
20 d]pyrimidine (1 .000 g, 3.36 mmol) and <Ve:hy:butylamine (3.400 g. 33.50 mmoh in 5 r.. 
of dimethylsulfoxide was heated to reftux for 1.5 hours. The mixture was cooled ard 
treated with water and a few drops of 2 N HCI to pH 6.5 and extracted witr, ethyl 
acetate. The organic layer was separated, washed with dilute sodium bicarbonate, 
brine, and dried over sodium sulfate anhycrcus and concentrated to dryness. The 
25 residue was purified through silica ge; ccL*~in chromatography to give 995 mg {81=*; 
yield) of the title compound as an c - \'7.R (CDCI 3 ) 6 0.90 (t t 3K). l.23.'!.3r;. 
1.35(m,2H), 1.60-1.70(m f 2H). 1.92,s S- I s 3H). 2.40(s,3H), 2.46(s.3H) 3.58(t.2r. 
3.66(q,2H) t 6.55(s,1K). 6.95(s,2H) per- Tne ::-esponding hydrogen chloride salt was 
prepared .as a white crystals after recr. s:aii :a: on from ethyl acetate. 'H NMR (D : .C • 
30 0.90(t t 3H), 1 .34(m,5H), 1 .75(m.2H). i 90 s 5-" 2 37(s.3H), 2.48(s,3H), 2.55(s.3HV 3.SC- 
3.94(m.4H), 7.09(s.2H) ppm. 



WO 94/13676 



PCT/US93/107I5 



10 



-19- 



EXAMPLE 6 

The following compounds were prepared starting with the appropriate amine and 
the appropriate 4-chloro-2 i 5,6-trialkyl-7-(substituted pnenyi)-7h- 
pyrrolo[2 ( 3-d]pyrimidine and employing the general procedure of Example 5. 



,L H ■ 



B 


R 3 


R 4 


^5 


— : | 

'H NMR (CDCI 3 ) 6 (ppm) j 


NMe 2 


Me 


Me 


Me 


1 .82{s f 6H), 2.00(s,3H) 2.3S(s.3H; I 
2.40(s,3H), 2.90(s.3H), 3.58(s.SH;. '. 
7.03(s,2H) 


NEt : 


Me 


Me 


Me 


1.22(t.6H), 1.84(s,6H). 1.S4(s.3Hj. j 
2.35(s,3H). 2.38(s,3H), 2.55(s.3r.;, I 
3.60[q.4H). 6.98(s,2H) ! 


N(n-Pr) 2 


Me Me 

i 


Ms 


0.90(t.6H), 1.68(q..4H), 1.S5(s.6rf. , 
1.95(s.3H). 2.35(s.3H), 2.39(s.3h,. 
2.48(s,3H), 3.53(q,4H) ( 6.99(s,2-; 


N-(n-Bu) 2 


Me 


Me 


Me 


0.88(t,6H), 1.30(m.4H). - .6l!m.4-;. 
1.82(s,6H), 1.92{s.3H). 2.30(s.3H. 
2.34(s.3H), 2.47(s.3H). 3.50(t.4H\ 
6.95(s.2H) 


EtN(n-Pr) 


Me 


Me ! Me 

1 


G.92(t,3H). 1.20(t.3H). 1 64(m.2r; 
1 35(s.5H), 1.94(s.3H). 2.35(3.3H- 
2.38(s.3H), 2.47(s.3H). 3 49(t.2r. 
: 2 59{q.2H). 6.99[s.2H) 


EtN(n-Bu) 


Me ! Me ■ Me \ C.90{t,3H), 1. 1 .9(t.3H). ',.22-,-r. 2H 
! '1 6C(m,2K). 1.83(s.6ri) 1 S2is.3-: 
■ 2 33(s.3H), 2.35(S.3H), 2 45is.3-: 
2 5i;t.2H), 3.58(q.2H). c 96;'s.2- 



15 



20 



25 



30 
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5 



15 



25 



B 


R 3 


R 4 


R 6 


'H NMR (CDC! 3 ) 6 (ppm) 


EtN(CH 2 ) 2 OH 


Me 


Me 


Me 


1.25(t,3H), 1.78(s,6H), 1.90(s.3H), 
2.30(s,3H), 2.36(s.3H), 2.40(s,3HJ, 
3.64(q,2H), 3.75(m.2H), 3.86(t,2H), 
6.96(s,2H) 


(n-Bu)N(CH 2 ) 2 OH 


Me 


Me 


Me 


0.95(t.3H). 1.35(m.2H). 1.71(m.2H). 
1.81(s,6H), 1.92(S.3H), 2.31 (s,3ri;. 
2.37(S,3H). 2.44(s.3H),, 
3.55(dd,2H), 3.72(t,2H), 3.87(t,2H), 
6.95(s,2H) 


MeN(CHjCHMej) 


Me 


Me 


Me 


0.89(s,3H). 0.91 (s,3H). 1.81 (s,6H). 
1.91(s,3H), 1.96-2.10(m,1H), 
2.32(S,3H). 2.35(S.3H), 2.43(s.3H). 
3.11(S,3H). 3.32(d.2H). 6.95(s.2Hi 




Me 


Me 


Me 


0.35(dd,2H), 0.47(m.2H), 
0.90(t.3H). 1.10(m,1H}, 1 .57(m.2H ; , 
1.83(S,6H), 1.93(s.3H). 2.33(s.3H). 
2.37(s,3H), 2.45(s.3H). 3.41 (d.2H), 
3.62(t t 2H), 6.97(s.2H) 


N(CH 2 CH=CH) 2 


Me 


Me 


Me 


1.85(s,6H), 1.96(s.3H), 2.36(s,3H). 
2.39(s,3H), 2.49(S,3H), 4.18(d,4H). 
5.20-5.32(m,4H), 5.90-6. 10(m.2H). 
7.00(s,2H) 


MeN-CHMe(Et) 


Me 


Me i Me ! 0.87(t.3H). 1.29(d.3HJ. 1.4.- 

! 1.8(m,3H), 1.82(S,3H). 1.36(s.3r: 
j 1.95(s.3H), 2.35(s.3H). 2.37(s.3n;. 

< | 2.47(s,3H). 3.02(s,3H). 4.34(m,1H!. ; 

j 1 5.99(s,2H) i 


N(CH 2 CH 2 OH) 2 


Me 


Me • Me j 1 59(brs,2H), 1.81(s,6H), 

' ! 1 94(s.3H). 2.34(S.3H). 2.39(s.3ri; ; 
3 80-3.95(m,8H), 6.98(s.2H) 


HO(CH 2 ) 3 N(CH 2 ) 2 OH 


Me ! V* V; ' '. 30(s,6H). 1 .93(s.3H). 1.90- 

: 2 00(m.2H), 2.33(s.3H). 2.39(3.3^.. 
: 2 43(s.3H), 3.65(t.2H). 3.7C- 
.3 S5(m.2H). 3.89(m.2H). 6 98(5.2.-.: 


(n-Bu)N(CH 2 CH 2 OMe) 


Me | Vi - : 0 91(t,3H). 1.3l(m.2H). 1.67(m.2r:j 
I : 1.90(s,6H). 2.32(s,3H), 2.41 (s.Sri;. 
' ! 2 42(s,3H), 3.36(s.3H). 3.60- 

! 3 70(m,4H), 3.82(t.2H). 6.55(s.1r; 

i 5 95(S.2H) 
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25 



30 



B 


R 3 




R 6 


'H NMR (CDCI,) 6 (ppm) 


p-Me-PhCH 2 N(CH 2 ) 3 OH 


Me 


Me 


H 


1.80(m,2H), 1.90(s,6H), 2.20(s,3H), 
2.30(S,3H), 2.34(s,3H). 2.49(s,3H), 
3.54(t.2H). 3.82(t,2H), 4.90(s.2H), 
6.58(s.1 H), 6.95(s.2H), 7.10- 
7 25fm 41-H 


EtN(n-Pr) 


Me 


Et 


Et 


0.93(t,6H). 1.1-1 .3(m,6H), 
1.68(m,2H), 1.88(s.6H). 2.36(s,3H), 
2.42(q.2H). 2.49(S,3H). 2.80(q.2H). • 
3 49(t 2H) 3.58(q,2H). 6.99(s,2H> 


EtN(n-Bu) 


H 


Me 


Me 


0.91 (t,3H). 1 .23(t,3H), 1 .30(m.2H). • 
1.62(m,2H), 1.89(s,6H), 2.30(s,3H), . 
2.44(s.3H). 3.58(t,2H), 3.65(q,2H), i' 


EtN(n-Pr) 
(HCI salt) 


Me 


Me 


H 


0.93(t.3H). 1 .25(t,3H), 1 70(m.2H). \ 
1.91(S.6H). 2.33(s,3H). 2.42(s,3H;, 
3.55(m,2H), 3.69(m,2H), 

. — ■ — I 


N(n-Pr)j 


Me 


Me 


H 


0.90(t,6H), 1.65(01,4^, 1.90(s t 3H), ! 
2.30{s,3H), 2.40(s,3H), 2.45(s,3H), i 
3.5-3.6(m.4H), 6.55{s,1H), ! 
5.93(s,2H) 


N(CH 2 CH=CH 2 ) 2 


Me 


Me 


H 


1 .90(s,6H), 2.30(s.3H). 2.40(s,3H: . 
2.48(s,3H), 4.20(d ; 4H), 5.15- 
5.30(m.4H) ? 5.09-5.1 0(m.2Hj 
5.55{s.lH). 6.95(s.2H) 


EtN(CH 2 CH(CH 3 ) 2 ) 


Me 


Me 


, H i 0.95(t,3H), 1.23(t,3H). 1.95(s,6Hi. 
! | 2.11(m,lH), 2.35(s.3H), 2.46(s.3H. 
: 2.50(S,3H), 3.44(d,2H). 3.68(q,2H; 
S ! 6.59(s.1 H). S.98(s,2H) 


EtN(CH 2 C(Me)=CHj) 


Me 


Me i K j 121(t,3H), 1.73(d,3H), 1.93(s.6H. 
! I 2 34(s.3H), 2.42(s.3H). 2.48(s.3K 
! i 3 53(q.2H), 4.18(s.2H), 4.95(s.1~: 
j 5C5IS.1H). 6.58(s,1H). 6.97(s.2h. 


EtN(CH 2 ),N(CH 3 ) 2 


Me 


Me 

i 

1 


1 26(t.3H). 1.88{s.6K). 2.31 (S.3H 
2.34(s.6H), 2.41{s,3H). 2.43(S.3H; 
2.52(m.2H) t 3.64(q,2H) ; 
3 74(m.2H) t 6.55(s,1H). 6.94{s.2H 


. EtN(CH : C(Me),) 

j 
j 


Me i Me I Vs' 

I 


0.91(d.6H), 1.17(t.3H), 1.84(s.6r.i 

1 S5(s.3H). 2.05(m.lH). 2.35(s.3n- 

2 38(s.3K). 2.47(s.3H). 3.36!c.2r . 

3 51<q.2H). 6.S8(s.2Hi 
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5 



B 


R 3 






; H NMR (CDCI,) 6 (ppm) 


NH-CHEt 2 


Me 


Me 


Me 


0.96(t,6H), 1.5-1.8(m,4H), 
1.82(S.6H), 1.87(s.3H), 2.3(s.3H). 
2.39(s,3H), 2.40(s,3H). 4.30(m.1H). 
4.76(d,1H,NH). 6.94(s,2H) 


NH-CHEtj 


Me 


Me 


H 


0.98(t,6H), 1.5-1 .8(m,4H), 
1.92(S,6H), 2.32(S.3H). 2.45(s,3H). 
2.46(s,3H), 4.32(m,1H), 
4.82(d,1H,NH), 6.44(S,1H). 
5.95(S.2H) j. 


NHCH(n-Pr) 2 


Me 


Me 


Me 


0.94(s,6H), 1.3-1. 7(m,4H), 
1.84(s,6H), 1.89(s,3H). 2.32(s.3Hj. 
2.39(S,3H), 2.41 (s,3H), 4.46(s.1H). 
4.73(8,1 H.NH). 6.96(s.2H) 


NHCH(Me)(n-Bu) 


Me 


Me 


Me 


0.92(t.3H). 1.27(d,3H), 1.37(m.4HJ. 
1.5-1.7(m,2H), 1.83(s,6H), 
1.84(s,3H), 1.89(s,3H), 2.33(s.3H). 
2.40(s.3H), 2.43(S,3H). 4.41(m.1H). 
4.77(d,1H,NH), 6.96(s.2H) 


NH(n-Bu) 


Me 


Me | H 

i 

! 


0.98(t.3H). 1.35-1.45(m,2H}. 1.5- 
1.7(m,2H), 1.90(s.6H), 2.30(s.3H; i 
2.43(S,3H), 2.44(s.3H). 3.57(q.2H), 
4.90(m.t,1H, NH), 6.38(s,1H), 
6.93(s,2H) 


NHEt 


Me 


Me | H 


1.30(t.3H). 1.90(s,6H). 2.30(s.3H ; 
2.44(s,3H). 2.46(s.3H). 3.62(m.2H. 
4.90(t,1H.NH), 6.40(s.1H). 
6.93(S.2H) 


NH-cyclopropyl 


Me 


Me : Me 


0.57(m,2H), 0.85(m,2H) 
1.81(s,6H), 1.87(S,3H), 2.31(s.3r;; 
2.34(S,3H), 2.48(S,3H), 3.00(m.1 r . 
5.17(S.1H). 6.95(S.2H) 


NH-(R)-CH(Et)(CH,OH) 


Me 


Me ; Me 1.05(t.3H), 1 .5-1 .8(m,2H), 

i 1.80(s,6H), 1.89(s.3H). 2.31(s.3~! 
I 2.40(s,6H). 3.84(2sets of A3q. 2- . 
\ 3.96(m,1H), 5.14(d.1H.Nh}. 
; 5.95(S,2H). 7.04(s.1H! 


j NHCH(Me)(Et) 


Ms 


V.e fv'.i 0.99(t.3H). 1 .25(d,3H)'. 1.57,rr 2- 
1.S2(s.6K). 1.88(s.3H). 2.3HS.2- 
i 2.39(s.3H), 2.41 (s.3H). 4.35(,r..-. .- • 
i 4.78(d.1H.NH). 6.94IS.2H) 



WO 94/13676 



PCT/US93/10715 



-23- 





B 


R 2 




R« 


''H NMR (CDCI 3 ) 6 (ppm) 


5 


NH-(S)-CH(Et)(CH,OH) 


Me 


Me 


Me 


1.05(t,3H), 1.5-1.8(m,2H), j 
1.80(S,6H), 1.89(s,3H), 2.3l(s.3H), i 
2.40(s,6H). 3.84(2sets of ABq, 2H), 
3.96(m,lH), 5.14(d,1H,NH), 
6.95(s,2H). 7.04(S,1H) 




NH-cyclopentyl 


Me 


Me 


Me 


1.49(m,2H), 1.67(m,2H), 
1.81(s,6H), 1.87(s,3H), 2.13(m.2H), 
2.31 (s,3H), 2.37(s,3H), 2.42(s.3H), 
4.58(m.1H), 4.93(d,lH.NH}. 
5.94(S,2H) 


10 


NH-(S)-CH(Et)(CH 2 OH) 


Me 


Me 


H 


1.08(t.3H), 1.5-1 .8(m.2H). 
1.89(s.6H). 2.30(s,3H), 2.43(s.3H), : 
2.448(S.3H), 2.453(s,3H). 3.85(2sts 
of ABq,2H), 3.98(m.1H), 
5.17(d,1H,NH), 6.48(s,1H), 
6.81 (S.1H), 6.94(S,1H) j 


15 


NH-(S)-CH(Et)(CH J OMe) 


Me 


Me 


H 


0.98(t,3H), 1.6-1.8(m,2H), 
1.90(s,3H), 1.91(s,3H), 2.30(s.3H), 
2.42(S,3H), 2.44(s,3H), 3.39{s,3H). ' 
3.53(2 sets of ABq,2H), 
4.45(m,lH). 5.24(d,1H.NH). \ 
6.42(s,1 H), 6.92(s,2H) | 


20 


NHCH(Me)(Et) 


Me 


Me 


H 


0.99(t,3H), 1.26(d,3H), 1.5- j 
1 .7(m,2H), 1 .91 (s,6H), 2.30(s.3HL { 
2.44(s,6H), 4.34(m.1H), ij 

I 4.79(d,1H,NH), 6.42(s.1Hi.. ]; 

. 5.93(s.2H) li 


25 


NH-(R)- 

CH(Et)(CH,OMe) 


Me 


i Me 


• .V.e ■ 1.00(t.3H). 1.55-1 .8(m,2r: 

i 1.82(S,6H), 1.87(S.3H), 2.31(s.3H. 
1 ! 2.38(S.3H). 2.39(S.3H), 3.39(s.3K) 
! i 3.54(m,2H). 4.45(m,1H). ; 
| ; 5.25(d,1H.NH), 6.94(s.2H; • 




NH-(S)-CH(Et)(CH 2 OMe) 


Me 

J 


i 

I .Me 




i l.00(t.3H), 1.55-1.8(m,2H). 
! 1.32(s,6H). 1.87(s.3H), 2.31(s.3-.i. j 
i 2 33(S,3H), 2.39(s.3H). 3.39(5. 3,-j. i 
! 3 54(m,2H), 4.45(m.lH) 1 
1 5 25(d.1H.NH). 6.94{s.2H.: j 



30 
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o 
D 




Q 
"4 


R s 


; 

n NMH (LLJOlj) o (ppm) | 
: j 


5 


NH-CH 2 CH(Me)(Et) 


Me 


Me 


Me 


0.96{t,3H), 1.00(d,3H), 1.1- 
1.3(m,2H), 1.4-1.6(m,2H), 1.6- 
1.8(m,1H), 1.82(s,6H), 1.88(s,3H), 
2.31 (S.3H), 2.39(S,3H), 2.42(s,3H), 
3.40(m,lH), 3.54(m,lH), 
5.00(t,1H,NH), 6.94(s,2HJ 

i 

i 
1 


10 


NH-(S}- 

CH(CH 2 Ph)(CHjOH) 


Me 


Me 


Me 


1.77(s,3H), 1.78(s.3H), 1.82(s.3H), j 
1 .99(s,3H), 2.30(S S 3H), 2.41 (s.3H); ! 
2.84(m,1H), 3.12(m.1H), [ 
3.75(m f 1H), 3.93(m,1H). |i 
4.27(m,1H), 5.15(d.1H,NH), !| 
6.94(s,2H), 7.2-7.4(m.5H) ;. 


15 


NH-(R)- 

CH(CH 2 Ph)(CH 2 OH) 


Me 


Me 


Me 


1.77(s.3H), 1.78(s.3H)'. 1.82(s,3H} ( j ; 
1.99(s,3H), 2.30(s.3H). 2.41(s,3H) l i : 
2.84(m.1H), 3.12(m.1H), \ 
3.75(m.1H), 3.93(m,1H), 
4.27(m.1H), 5.15(d,1H,NH) ( \ 
6.94(s r 2H), 7.2-7.4(m,5H) ! 


20 


NH-(S)- 

CH(CH 2 Ph)(CH 2 OMe) 


Me 


Me 


Me 


1.80(s,3H), 1.83(s.3H), 1.88(s,3H). \ 
2.31 (s,3H), 2.33(s.3H), 2.44(s.3H). 
2.90(m,1H), 3.13(m,1H). 
3.40(s,3H), 3.44(m,2H). ) 
4.70(m.1H), 5.35(d,1H.NH), i 
6.95(s,2H), 7.2-7.4(m.5h') 


25 


NH-(R)- 

CH(CH 2 Ph)(CH 2 OMe) 


Me 


Me 

i 

i 
i 


Me 

i 

i 


1.80(s,3H), 1.83(s.3H), 1.88(s.3rtj. ; . 
2.31 (S ( 3H), 2.33(s,3H). 2.44(s.3H). 
2.90(m,1H), 3.13(m.1H), 
3.40(s,3H), 3.44(m.2H), 
4.70(m,1H) ( 5.35(d ; 1H,NH), 
6.95(s,2H), 7.2-7.4im.5H) 




NH-(S)-CH(Et)(CH 2 OEt) 


Me | 

I 

I 

I 

! 


Me i 


i 

i 


*.00(t.3H), 1.20(t.3H). 1.5- 
i.8(m.2H0, 1.90(s.3H), 1 .91 (s.3.-:; ; . 
0 ^Ofs 3H) 2 42ts 3H- 2 43'S 
3 4-3.6(m.2H) i 4.41(m.1M) 
5.34(d,1H f NH), 6.42(s.1h;, 
5.93(s.2H) 


30 


NHCH 2 CH(n-Bu)(Et) 


Me i 


.Ve ! 


Me 

i 

t 


0 89(t.3H). 0.95(t.3H), 1.2- 

1 4(m.7H) : 1.54-1.62(m.1H), 

: 32(s.6H). 1.88(s.3H). 2.31(s.3H; 

2 39(s.3H). 2.42(s.3Hi. 3 53trr,.2-;- 
- 90:m.1Hj. 5.95l$.2-v 
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N R i R 5 p 4 



5 




20 



30 



NR R 


R* 




R 5 ! 


'H-NMR(CDCIj) 6 (ppm) • 


EtN(n-Bu) 


1 

Me j Me 


■1 

2,4-dimethyiphenyi j 


0.89(t,3H), 1.15(t.3H), 1.30(m,2H) ( 1.2-1 .4(m.2H), j 
1.87(s.3H). ».S7(s,3H), 2.33(s,3H), 2.37(s,3H), ! 
2.44(s,3H), 3.49(t.2H), 3.55(q,2H), 6.9-7.2(m,3H) 


N(n-Pr)j 


Me j Me 


2,4-dimethylphenyl 


0.86(t f 6H) ( 1.S2(m.4H), 1.87(s.3H), 1.97(s,3H). 
2.34{s.3H). 2.37(s.3H). 3.48(m,4H), 6.95-7.20(m.3H) 


EtN(n-Bu) 


Me 


Me 


2,6-dimethylphenyl 


0.89(t.3H). 1.31(t.3H). 1 .31 (m,2H), 1.62(m,2H), 
1.86(s,3H). 1 9C(s.3H) ( 2.35(s ; 3H), 2.43(s ; 3H) ; 
3.50(t.2H). 3 55(q 2H), 7.1-7.2(m,3H) 


EtN(n-Pr) 


Me 


We 


2,4-dimethylpnenyl 


0.89(t.3H;. 1 13;:.3H) 1.66(m,2H), 1.86(s ( 6H), 
1.91(s,3ri. 2 35'S 3H). 2.43(s.3H), 3.43(m,2H), 
3.55(m 2-: 7 C-7 2:m,3H) 


EtN(n-Bu) 


Me -> 


2,5-dimethylpheny! 


0.93(t,3"i' : 22 t 2-' * .25-1 .45(m,2H), 1 .6-1 .8(m,2H; 
2.04(s.SH.\ 2 33's 3hj. 2.41 (s.3H), 2.42(s.3H). 
3.5S(t.2-" 2^:2-: 5.70(s.lH), 7.06(s.1K<, 7.1- 
7.25irr. 2H 


EtN(n-Bu) 


Me 


3-methyl-4-chlorcpnenyl 


0.94;t.3- ' 2j : 3- 1.23-1.45(m,2H), 1 .4-1 .5im.2-. 
2.43(s.3r-. ; ^ 3 2.53(s,3H). 3.4-3.75(,m 4H) 
5.94:5. i!- ~~ - ^ zz ~i 2'-) 


EtN(n-Bu) 


Me - i 2.5-dime;hyi-4-o:cmoDner r 
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10 



20 



25 



NR,R 2 


R 4 




R 5 


'H-NMR(CDCIj) 6 (ppm) 




0.92(t.3H), 1.22(t,3H). 1.25-1.40(m,2H). 1.55- 
1.60(m.2H). 1.91(s,6H), 2.40(s,3H), 2.43(s.3H). 
3.57(m.2H), 3.64(q,2H), 6.50(s,1H), 7.27(s.2H) 


EtN(n-Bu) 


Me 


H 


2 f 4-dimethyl-6-bromophenyl 


0.98(t,3H), 1.28(T,3H), 1 .3-1 .5(m,2H), 1 .6-1 .8(M,2H). 
2.00(8.3H). 2.36{S,3H), 2.4B(s,3H). 2.53(s,3H), 
3.64(t,2H), 3.71 (q,2H), 6.63(s,1 H), 7.09(d,1 H), 
7.38(d,1H) '\ 


NHCH(Et)j 


Me 


H 


2,6-dimethyl-4-bromopheny! 


0.98(t,5H), 1.5-1.8(m.4H), 1.94(S,6H). 2.44(s.3H). 
2.45(S.3H). 4.30(M.1H), 4.80(d,1 H.NH). 6.39(S.1H). 
7.28(s : 2H) 


NHCH(Et)(CH 2 OH) 
(S)-isomer 


Me 


H 


2,6-dimethyl-4-bromopheny: 


1 .07(t,3H), 1 .5-1 .8(m.2H). 1 .90(S,6H), 2.42(s,3H), I 
2.44(s,3H). 3.5-3.8(m,2H), 3.87(m.1H), 5.18(d,1 H,NH), 
6.45(s,1H). 6.56(s,1H), 7.27(s,2H) 


NHCH(Et)(CH 2 OMe) 


Me 


H 


2 ( 6-dimethyl-4-bromopheny- 


1.00(t,3H). 1.55-1.75(m.2H). 1.92(s,6H), 2.42(s,3H;. 
2.43(s s 3H). 3.39(s.3H), 3.55(2 sets of ABq.2H), 
4.46(m.1H), 5.28(d.lH.NH), 5.38(s,1H), 7.26(s,2H) 


NHCH(EtMCH,OH) 


Me | !" . 


2.6-dimethyl-4-chtoropheny 


1.07(t,3H), 1.55-1.80(m,2H), 1.91(s,6H), 2.42(s,3H). 
2.45(s,3H). 3.74(2 sets of ABq,2H), 4.00(m,1 H), 
5.18(d.lH.NHi. 6.45{s.1H). 6.60(brs,1H), 7.11(s.2ri; 


NH-CH(Et)(CH 2 OH) 
(R)-isomer 


Me 




2.6-dimethyl-4-bromopneny ' 


1.07(t.3ri;. : 55-1 75;m.2H), 1.90(S,6H), 2.42(s.3Hi 
2.44(s.3H). 2 75.2 sets of ABq,2H), 4.00(m,1H), 
5. 14i'd 1H 'i-. • i -5;s.1H), 6.50(brs,1H), 7.27(s.2!-; 



SXAf.SLE ? 

A, l42-Amino^.5-dime:nv-'- 2 ~ 5-:nmethvlphenvn-lH-p vrrol-3-vS1-2-e:" • 
butan-1-one 

A mixture of 3-hydroxy-2-ou:ar.cr : * :• 537 g. 7.23 mmol). 2.4.6-trimetnvisn 
(0.973 g : 7.19 mmol) and p-ioluenes. ac: J0.012 g 0.06 mmcl) r 15 ~ - 
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benzene was refluxed using a Dean-Stark trap to remove water. After 3 hours. 4-ethyl- 
3-oxo-hexanenitrile (1.008 g, 0.724 mmol) was added and the mixture was refluxed for 
an additional 15 hours until all the starting material was consumed. The mixture was 
cooled to room temperature, diluted with water, and extracted with ethyl acetate. Tne 
5 organic layer was dried and concentrated to give 1 .679 g of brown oi: which was 
purified by silica gel column chromatography to give 368 mg of the title compounc as 
a brown oil and 732 mg of undesired 2-(2-ethyl-butyl)-4,5-dimemy«-i -(2.4,6- 
trimethylphenyl)-lH-pyrrole-3-carbonitrile as a yellow solid. 'H-NMR (CDCI 3 ) (the title 
compound) 6 0.94(t,6H), 1.4-1.8(m,4H), 1.73(s,3H). 1 .98(s,6H), 2.25(s.3H). 2.34(s.3H). 
10 3.00(m.1H), 5.80(brs,2H), 6.99(s,2H) ppm. 'H-NMR (CDCI,) (2-(2-ethyi-butyl)-4.5- 
dimethyl-1-(2,4,6-trimethylphenyl)-1H-pyrrole-3-carbonitrile)tf0.85(t,6H).1.5-:.S5(rr,,4H;. 

1.71( S ,3H), 1.88(s,6H), 1.95-2.lO(m,1H), 2.14(s.3H). 2.34(s,3H). 6.95{s.2H; oorr: 

B N-f3-f2-ethvl-butvrvl)-4.5-dimethvl- , !-f2.4.6-trimethvlDhenvlVlH-Dvrro;-2-v''- 

acetamide 

15 A mixture of 1-[2-amino-4,5-dimethyl-1-(2,4.6-trimethylphenyl)-1H-pyrrol-3-yl]-2- 

ethyl-butan-1-one (326 mg, 1 mmol) and acetic anhydride (108 mg, 1.05 mmol) in 3 ml 
of acetic acid was heated to reflux for 2 hours. The mixture was cooled, quenched with, 
water, neutralized with saturated potassium carbonate, and extracteo with ethyl acetate 
The organic layer was washed with brine, dried, and concentrated to g.ve tr.e :.:.e 

20 compound as a dark oil. The oil was purified through silica gel cok.m- 
chromatography to give 107 mg of the title compound as a brown oil. ''H-NV.R ,'CDC; 
<5 0.88(t,6H), 1.4-1 .8(m,4H), 1.76(s,3H). 1.88(s,3H). 1.93(s,6H), 2.25(s.3H). 2.28(s.3H; 

2.98(m,lH), 6.89(s,2H) ppm. 

C. 4-f1-Ethvl-DroDvh-2.5.6-trimethy!-7-(2.4.6-trimethvlohenvi)-7i-;-D v.-rc!c'2 

25 dlpvrimidine 

A mixture of N-[3-{2-ethyl-buty:-"4.5-dimetnyl-1-(2.4.6-trimethylpneny: -Ih-cyrc -I 
yl]-acetamide (100 mg, 0.27 mmo;;. ammonium chloride (290 mg. 5.42 mmc! a.-; 
acetamide (1.635 g) was heated tc refiux fcr 2 hours. The mixture was codec! 
quenched with water and extracted witn etnyi acetate. The organic layer was ariea an; 
30 concentrated to give 56 mg of the title compound as a dark oil. Tne oi was D-.-.f.e: 
through silica gel column chromatogracny tc give the title compound as a ysl.cw : 
•H-NMR (CDCI,) 6 0.85(t.6H) 1 7C-2 Z-.rr..^. t.B3(s.5H) 1.99(s.3H 2.36,5 2- 
2.44(S.3H). 2.61(s,3H). 3.2c(m.1H' 7 CI.s 2r =o.~. 
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EXAMPLE 8 

Butvl-ethvl-f2.5-dimeM 
vllamine and 444-(butvl-ethvl-amtno)-2.5-dimethvl-pvrrolof2.3-d1pyrimidin-7-vl]-3.5- 
dimethvl-benzoic acid - 
5 A solution of 7-(4-bromo-2,6-dimethyl-phenyl)-2 f 5-dimethyl-7H-pyrroio[2 ; 3- 

d]pyrimidine-4-yl]-butyl-ethyl*amine (0.700 g, 1.63 mmol) in 5 ml of dry tetrahydrofuran 
(THF) was added to a cooled solution of n-butyl lithium (n-BuU) (2.5 M in hexane, 1 .79 
mmol) in 5 ml of dry THF at -78°C and stirred at that temperature for 20 minutes. 

A part (1 mL) was taken from the reaction mixture and was quenched with an 

10 excess of water and extracted with ethyl acetate, dried and concentrated to give butyi- 
ethyl-[2,5-dimethy!-7-(2 ( 6-dimethylphenyl)-7H-pyrrolo[2 ( 3-d]pyrimidine-4-yl]amine as a 
clear oil. The oil was treated with 1 N HCI in metnanol and concentrated to dryness. 
The residue was recrystallized from ethyl acetate to give the corresponding HCI salt as 
white crystals, mp 148-150°C. 

15 The rest of the reaction mixture was quenched with an excess of dry ice at 

•78°C and the -78°C bath was removed. After 30 minutes, tic showed that no starting 
material was left, and the mixture was quenched with water and extracted with ethyl 
acetate. The organic layer was washed with brine, dried and concentrated to give an 
off-white solid (0.550 g). The solid was recrystallized from 2-propanot tc give the 

20 second title compound as white crystals mp 223-230°C. 

EXAMPLE 9 

4*[4*(Butvl-ethvl-amino)-2.5-dirrietnvl-Dvrrolor2.3-d1pvrimidin-7-vn-3.5-dimethyl- 
benzoic acid methyl ester 

A mixture of 4-{4-(butyl-ethyl-amiho)-2.5-dimethyi-pyrrolo[2 t 3-d]pyrimidin-7-yl]-3.5- 
25 dimethyl-benzoic acid (0.230g, 0.532 r,n:i) in 40 ml of 1 N HCI and methanol was 
heated at reflux for 3 hours (tic snowed :-3t 2 starring materials were consumed) Tre 
mixture was concentrated to aryness Tne -es;c-e was diluted with water and extractec 
with ethyl acetate. The organic layer .v*s .-.asneo witn saturated sodium Dicarbonate 
brine, dried and concentrated to give :re :r.:e compound as a light brown cii. Tne o; 
30 was purified through silica gel co;umr. chromatography using 5% etnyl acetate ir. 
■ hexane as an eiuent to give a golden c.: T-.e corresponding HCI salt was prepared as 
an off-white solid, mp 58-60 c C. 
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EXAMPLE 10 

f4-fButvl-ethvl-amino)-2.5-dime 
methanol 

A solution of 4-[4-(butyl-ethyl-amino)-2 1 5-dimethyl-pyrrolo[2.3-d]pyrimidin-7-yl]- 
5 3,5-dimethyl-benzaldehyde (0.100 g, 0.264 mmol) in 1 m! MeOH was treated with 
sodium borohydride (0.030 g, 0.793 mmol) and stirred at room temperature for 20 
minutes. The mixture was diluted with water and extracted with ethyl acetate. The 
organic layer was washed with brine, dried and concentrated to dryness to give a clear 
oil. The oil was purified through silica gel column chromatography to give the title 
10 compound (0.092 g, 92% yield) as a white solid, mp 93-95°C. 

EXAMPLE 11 

Butvl'ethvl"f7-f4-fluoromethvl-2.6-dimethvl-ohenvn-2.5-dimethvl-7H-pvrro1o;2.3- 

dlpvrimidin-4-vn-amine 

A solution of {4-[4-(butyl-ethyl-amino)-2.5-dimethyl-pyrroio[2 T 3-d]pynmidin-7-ylj- 

1 5 3,5-dimethylphenyl}-methanol (0.071 g, 0.186 mmoi) in 2 mi anhydrous methylene 
chloride was cooled to -78°C and treated with dimethyiaminosulfur trifluoride (0.052g 
0.390 mmol) and stirred at room temperature for 1 hour. The mixture was quer.che- 
with water and extracted with chloroform. The organic layer was washed with brine 
dried, and concentrated to give an oil which was purified through silica gel using 2 : : 

20 methanol/chloroform as eluent to give the title compound as an off-whiie solid, mp ; 53- 
165°C. 

EXAMPLE 12 

3utvNethvl-f7-f4-methoxvmethvi-2 5-G!me!hvl-pr!envn-2.5-dimethvl-7H»ovrrolcf2 

dlpyrimidin-4-vlVamine 

25 A solution of {4-(4-(butyl-ethyl-amino;-2.5-Cimethyl-pyrrolo[2.3-d]pynmidin-7- . ; 

3,5-dimethylphenyl}-methanol (0.1 00 g. C.253 mmcl) in 1 ml of dry tetrahydrofuran was 
treated with sodium hydride (0.0116 g. 0 289 mmol. 60% in oil). After stirring for : : 
minutes, an excess of methyl iodide was adaec Tne mixture was quenched vvitr, wa:e 
and extracted with ethyl acetate. Tr.e organic layer was washea with brine, dr.ea ar.- 

30 concentrated to give an oil. The o:; was c-"^ tnroucn silica gel column usirc iC : - 
ethyl acetate in hexane as eluent :c civs C j-3 ' ? :7S?ci o ; tne title compound as a v.r.r- 
glass form. 



WO 94/13676 



PCT7US93/10715 



-30- 
EXAMPLE 13 

[7-(4-aminomethvl-2.6-dim^ 
vH-butvl-ethvl-amine 

A solution of 4-[4-(butyl-ethyl-amino)-2.5-dimethyl-pyrrolo[2.3-d]pyrimidin-7-yI]- 
5 3,5-dimethyl-benzaldehyde (0.200 g, 0.52S mmol) in 2 ml of methanol was treated with 
sodium cyanoborohydride (0.023 g, 0.37 mmol), ammonium acetate (0.407 g. 5.23 
mmol) and sodium sulfate. After stirring for 1 hour, the mixture was concentrated to 
remove methanol and the residue was dissolved in water, saturated sodium bicarbonate 
and extracted with ethyl acetate. The organic layer was washed with brine : driec and 
10 concentrated to give an oil. The oil was purified through silica gel column using 10 C : . 
methanol in chloroform as eluent to give the title compound as a clear cil T ne 
corresponding di-HCI salt was prepared as a white solid, mp 158-160°C. 

EXAMPLE U 

Butvl-ethvl-f7W4-methoxvethvl'2.6-dimethyl-Dhenvl)-2.5-dimethvi-7H-Dvrrolof2.3- 
15 dlpvrimidln-4-vll-amine 

The title compound was prepared starting from the 1-{4-[4-(butyi-ethyi-amtno;- 
2,5-dimethyl-pyrroio[2,3-d]pyri 

and methyl iodide and employing the orccedure of Example 12. 

The * l H NMR data of the compounds oreoared by the methods of Examples 3 t:. 
20 15 as well as other compounds prepared by tnese methods are listed in the fcliov.—.g 
Table. 

Taste ' 



25 




30 
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Example 


DO 1 

R2 


DA' 


! H MMR (mri ^ A lnr>m\ ! 


5 


8 


Me 


H 


0.93(t,3H), 1 .23(t.3H), 1 .25-1 .40(m,2H), ; 
1.55-1.60(m,2H), 1.95(s.6H), 2.42(s,3H). 
2.45(s.3H), 3.58(m,2H), 3.64(q,2H), 
o.oo^s t inj, / .uo*/ .c.u[iv\ t on) 


8 


Me 


COOH 


0.95(t,3H), 1.27(t,3H), 1 .3-1 .45(m,2H), 1.6- 
1.8(m,2H), 1.96(s,6H), 2.43(s.3H), 
2.56(s,3H), 3.65(t,2H), 3.72(q,2H), 

O.DI^S.inj, / .Ot^S.tn/ 


10 




Me 


CHO 


0.92(t.3H), 1.23(t,3H). 1 .25-1 .40(m,2H). j 
1 .55-1 .70(m.2H). 2.03(s.6H), 2.42(5. 3H) jj 
2.43(s.3H). 3.58(m,2H), 3.64(q,2H), 
6.54(s,lH), 7.65(s,2H), 9.99(s,1H) j 




10 


Me 


CHjOH 


0.92(t.3H), 1.22(t.3H), 1 .25-1 .40(m.2H). 
1.55-1 .70(m.2H). 1.94(s,6H). 2.41 (s,3H), 
2.45(s.3H), 3.58(t,2H), 3.65(q,2H), 
4.55(s.2H), 6.54(S,1H), 7.09(S,2H) 


15 




Me 


CH(Me)(OH) 


0.91(t,3H), 1.21(t,3H), 1.2-1.4(m.2H), ' 
1 44(d.3H), 1 .5-1 .7(m,2H), 1 .91 (S.6H). !; 
2.39(s,3H), 2.42(s,3H), 3.57(t.2H), 
3.64(q.2H), 4.75(q,1H), 6.53(s,1H), {• 
7.1 1(s,1n), 7.13(S,1n) j, 


20 


9 


Me 


COOMe 


|i 

0.92(t.3H), 1.23(t,3H), 1 .25-1 .30(m.2H). 1.5- 
1 7(m.2H). 1.99(s,6H), 2.41 (s,3H). > : 
2.43(S.3H), 3.58(1,2H), 3.64(q.2H). 




11 


Me 


CH 2 F 


0 9:m:.3H), 1.20(t,3H), 1.24.1.40(m,2H}. 1.5- !' 
: 7nv2H). 1.95(s.6H), 2.38(s ; 3H} 
2 42.S.3H). 3.54(t.2H). 3.62(q.2H}'. 4.30id 
2n o d0(s,1H). 7.10(s,2H) 


25 


13 


Me 


CH,NH, 


0 9CM3H). 1.20(t,3H), 1 .2-1 .4(m.2H). 1.5- 
' ?h.2Hi 1.93(s,6H), 2.40(s,3H) 

2 42. s 3Hj. 3.54{t,2H), 3.62(q,2H}. j; 

3 =2 s 2-*t. 6.52(s,1H), 7.10(s,2H) 


30 




Me 


CONHMe 


: ;4 t 3Hi. 1.2-1.4(m.5H). 1.4.1.5{m.2H: 
• ti s 2.43(s,3H), 2.75(s.1 5Hj. 
2 52 s * 5H). 3.24(s.1H), 3.5-3.8<m.4H) 
5 3 7.22(3,1H) : 7.48(S.1Hi 






Me 


OH 


; :' : :H- 1.20(t.3H). 1 .2-1 .4(m.2H). 1.5- 
• 7.-2-!i 1.76(S,6H), 2.379S.3H; 
2 hi s 3.58{t.2H). 3.65(a.2H' 

-: ;-: s ;-: 5 50(s,iH; 
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R2' 


R4" 


"H NMR (CDCIJ 6 (ppm) 




Me 


I 


0.92(t,3H), 1.22(t,3H), 1.2-1.35(m,2H), 1.5- 
1.7(m I 2H).1.89($,6H) i 2.40(s,3H), 
2.44(s,3H), 3.57(t,2H), 3.64(q,2H), 
6.50(8.1 H), 7.48(s,2H) 




Me 


Et 


0.93(t,3H), 1.25(m,6H), 1 .2-1 .4(m,2H), 1.55- i 
1 .60(m.2H), 1 .92(s.6H). 2.41 (s,3H), | 
2.46(s.3H). 2.63(q,2H), 3.57(t,2H), \ 
3.64(q.2H), 6.55(s,1H), 6.95(S,2H) 


14 


Me 


CH(Me)(OMe) 


0.88(t,3H), 1.18(t.3H), 1 .2-1 .4(m.2H). 
1.38(d,3H), 1.5-1.7(m,2H), 1.90(s,6H), 
2.36(s.3H), 2.40(S,3H), 3.24(s,3H), 3.4- \ 
3.65(m.4H), 4.20(q,lH), 6.50(s.1H). jj 

7.00(s.2H) ,j 


12 


Me 


CH 2 OMe 


0.92(t,3H), 1.22(t,3H), 1.2-1.4(m.2H), 1.5- | 
1 .65(m.2H). 1 .94(s6H), 2.41 (s.3H), 
2.44(s.3H). 3.42(S.3H), 3.45-3.52(m.4H). 
4.42(s.2H). 6.53(S,1H), 7.10(s,2H) 




Me 


C(Me) 2 (OH) 


0.92(t,3H), 1.22(t,3H), 1 .25-1 .40(m,2H), 1.5- 
1.7(m,2H), 1.58(s,6H), 1.95(s,6H), 
2.40(s.3H), 2.45(S,3H), 3.5-3.7{m,4H), 
6.54(8.1 H). 7.23(s.2H) 



10 



15 



20 



: h -. 



25 



H 3 C 



/ 




I NR.R2 


R2* | R, 


H NMR (CDCI 3 ) 6 (ppm) 


| NHCH(Et) 2 

I 
i 


Me 




0.98(t,6H), 1.5-1.8(m.4H). 1.97(s.6H 
2 44(s.3H). 2.46(s.3H), 4.34(m. 1H. . 
■: 3-(d.lH). 6.44(s.lH;. 7 1-7.2irr. 3- 



30 
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NHCH(Et)j 


Me 


CHO 


0.98(t,6H), 1.5-1.8(m,4H), 2.06(s,5H;, 
2.43(s,3H), 2.46(s,3H). 4.31(m,1H;, 
4.83(d,1H), 6.43(8,1 H), 7.66(s,1H). 
9.99(s,1H) 


NHCH(Et)(CHjOMe) 


Me 


H 


1.01(t,3H), 1.4-1.6(m,2H), 1.95(s,6H), 
2.42($,3H), 2.44(8.3H), 3.40(s,3H). 
3.55(2 sets of ABq,2H), 4.48(m,lH), 
5.26(d,1H,NH), 6.43(s,1H). 7.0- 
7.2(m,3H) 



EXAMPLE 15 

The following compounds of above formula A (Example 14) were prepared by 
procedures analogous to those in Examples 8 to 13. 





R2' 


R4' 


'H NMR (CDCIj) 6 (ppm) 


15 


H 


Me 


0.95(t,3H), 1.23(t,3H), 1 .2-l'.4(m,2H), 
1.55-1 .77{m,2H). 2.08(s,3H), 
2.38(S,3H). 2.44(s.3H). j 
2.50(s,3H)3.59(t,2H), 3.66(q.2H). | 
6.71(ws.1H). 7.0-7.2(m,3H) !' 


20 


CHO 


Me 


0.95(t,3H). 1.26(t.3H). 1.25- [ 
1.45(m,2H), 1.6-1. 8(m,2H), | : 
2.05(s,3H), 2.438(S,3H), 2.443(s.3H), \ 
2.448(s,3H). 3.5-3.8(m,4H), 6.7(s.1H). \ 
7.39(d,1H), 7.68((d,1H). 9.33(s.1H) 


CH 2 OH 


Me 


0.96{t,3H), 1.27(t.3H). 1.25- i : 

1.45(m,2H), 1.6-1. 75(m.2H). 

1 .95(S,3H), 2.41(S,3H). 2.43(s.3H). i 

2.44(s,3H), 3.5-3.8(m,4H). 

4.15(m.2H), 6.6(8.1 H). 7.11(s.lH; 

7.26(s,1H) 


25 


CH 2 F 


Me 


0.96(t,3H), 1.28(t,3H). 1.25- | 
1.45(m.2H), 1.6-1 .8(m.2H). 
1.95(S,3H). 2.41(S,3H). 2.43(s.3H). 
2.46(s.3H), 3.5-3.8(m.4H). 5.01(2 sets 
of ABq,2H), 6.63(s,1H). 7.15(s.1H) i 
|7.25(s.1H) \ 


30 


CH(Me)(OH) 


Me 


. 0.96(t.3H), 1.27(t.3H;. 1.25- I 
! V409m.2H). 1.43(d.3H). 1.5- : 
'■ 1.3(m.2H), 1.93(S.3H). 2.42(s.6hj \ 
. 2.45(S.3H), 3.4-3.8(m.4H). 
! 4 37{q.2H). 5.10(S.1H). 6.52(s.1H': 
I 7.09-s ,1H). 7.35(s.1r0 
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R2' 


R4' 


'H NMR (CDCIj) d.(ppm) 


5 


I 


Me 


0.95(t,3H), 1.27(t,3H), 1.25- 
1.45(m,2H), 1.6-1 .8(m,2H), 
1.97(S,3H), 2.34(S,3H), 2.45(s,3H), 
2.50(s,3H), 3.5-3.8(m,4H), 6.58(s,1H), 
7.10(S,1H), 7.52(S,1H) 




CI 


Me 


0.95(t,3H), 1.25(t,3H), 1.25- 
1.45(m,2H), 1.6-1 ,8(m,2H), 
1.97(s,3H), 2.36(S,3H), 2.44(s,3H), 
2.48(s.3H), 3.5-3.8(m,4H), 6.61 (s,1H), 
7.04(s,1H), 7.19(s,1H) 


10 


C(Me) 2 (OH) 


Me 


0.94(t,3H), 1.18(s,3H), 1.25(t,3H), 
1.25-1.5(m.2H). 1.55(s,3H), 1.6- 
1.8(m,2H), 1.69(s,3H), 2.38(s.3H), 
2.42(S,3H), 2.43(s,3H), 3.5-3.8(m,4H), ! 
4.13(brs,1H), 6.57(S,1H), 7.04(s,1H), 
7.39(s,1H) 


15 


CHjNH 2 


Me 


0.96(t,3H), 1.26(t,3H), 1 .3-1 .5(m,2H), 
1.6-1.8(M,2H), 1.85(s,3H), 
2.28(S<3H), 2.38(S,6H), 3.28(q,2H), 
3.5-3.8(m,4H), 6.58(s,1H), 6.93(s,1H), 
6.99(S,1H) 


20 


CHjOMe 


Me 


0.96(t,3H), 1.26(t,3H), 1.25- 
1.45(m,2H), 1.6-1.8(m,2H), 
1.92(s.3H). 2.38(s,3H), 2.44(s,3H}. 
2.46(s.3H), 3.25(s,3H), 3.61 (t.2H) 
3.68(q.2H), 4.04(ABq,2H), 6.62(s.1H), 
7.05(S,1H), 7.22(s,1H) 


25 


Et 


Me 


0.95(t,3H), 1.04(t,3H), 1.26(t,3H), ! 
1 . 25-1. 45(m.2H), 1.90(s,3H), 2.15- 
2.35(m,2H), 2.37(s,3H), 2.44(s,3H), 1 
2.47(s.3H), 3.63(m,2H), 3.67(q,2H), ' 
5.57(s.1 H), 6.98(s,1H), 7.01 (S.1H) 


30 


CH(Me)(OMe) 


Me 


0 95(t 3H), 1 .2-1 .4(m.6H), 1 .25- \ 

1 -5im.2H). 1.5-1.8(m.2H), j 
: 9K.S.3H). 2.41(s,3H>, 2.43(S,3H). j 
2 -4(s.3H), 3.14(s,3H), 3.5- :| 
3 75(m,4H). 3.81 (q.1H), 6.54(s.lH). 1 
7 05CS.1H). 7.25(S.1H} j 
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Example 16 

A. The following compounds were prepared by the procedures analogous 
to those in Examples 8 to 13 starting from n-BuU with 4-chloro-2.5-dimethyi-7-(2.6- 
dimethyl-4-bromo- or 2,4-dimethyl-6-bromo-phenyl)-7H-pyrrolo-[2 l 3-d]pyrimidine, 
5 followed by quenching with an appropriate electrophile compound. 

C 1 



10 




15 



R J ' 


R 4 ' 


'H NMR (CDCI3) 6 (ppm) 

, 


Me 


Et 


1.25(t,3H), 1.89(s,6H), 2.50(s.3H) 
2.63(s,3H), 2.62(m.2H), 6.78(s.1Hj. ' 
6.99(S,2H) 


Me 


OH 


1.79(s,6H), 2.50(s,3H), 2.74(s.3H; 
6.36(S.2H), 6.80(S,1H), 8.60(S.1H: 


Me 


C(Me 2 )(OH) 


1.60(s,6H), 1.93(s,6H), 2.50(s.3H) j 
2 53(S,3H), 6.78(s.1H), 7.23(s 1K: ; 


CHjF 


Me 


1 ,S2(s,3H), 2.43(s,3H). 2.52(s.3H; j 
2.53(S,3H), 4.87(ABq,1H). , 
5.11(ABq,1H), 6.87(s,1H). 7.25(s.Vr-:;, ; 
7.27(s,1H) 


Et 


Me 


1.01(t,3H), 1.87(s.3H), 2.20(q.2H). ; 
2.38(s,3H), 2.53(s.3H). 2.65(s.3H} 
5.8KS.1H), 7.01(S ! 1H). 7.04(s.1 H) 


C(Me : )(OH) 


Me ' 26(s.3H). 1.43(s.3H). 1.66(s.3Hi 
2 4C(s.3H). 2.52(s.3H). 2.52i5.3H! 
. 5 83(S.1H). 7.07(S.1H), 7.45<s.1H: 


H 


Me ■ 2 04(s.3H), 2.40(s,3H). 2.51 is.3H; 

, 2.67(s.3H). 6.92(s.1H). 7.13is.2r 
' 7 1SIS.1H) 



20 



25 



30 
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R 4 


H NMR (CDCI3) 0 (ppm) 


CHO 


Me 


2.00(s,3H), 2.47(s,3H), 2.54(s,3H), 
2.63(s,3H), 6.92(s,1H). 7.45(m,1H), 
7.70(m,1H), 9.39(s,1H) 


CHjOH 


Me 


1.88(s,3H), 2.36(s.3H), 2.50(s,3H), 
2.57(s,3H), 3.56(brs,1H), 4.05- 
4.25(m,2H), 6.84(s,1H), 7.0S(s,lH), 
7.25(s,1H) 



B. The following compounds were prepared starting with the appropriate 
10 amine and the appropriate 4-chloro-2.5-dimethyl-7-(substituted phenyl)-7H-pyrro!o[2,3- 
d]pyrimidine (compounds listed in the table above under 16A or other related 
compounds) in DMSO and employing the general procedure of Example 5. 

p : 1 
1 .Cn, 



15 



\<0 



20 



NR,Rj 




i — i 
R; I 'H NMR (CDCI3) 6 (ppm) ! 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


Et j 1.07(t,3H), 1.23(t,3H), 1.45- \. 

I 1 ,55(m.2H), 1 .90(s,3H), 1 .91 (S.3H). j- 
I 2 43(S.3H), 2.45(s,3H), 2.60(q,2H). 
! 2 S5(m,lH). 3.83(m,1H). 4.00(m.1Hj 
z i7id,1H), 6.49(s,1H). 6.95(s.2hl 


NH-(S)- 

CH(Et)(CHjOH) 


Et 


Ma ■■ 0CU.3H), 1.07(t,3H), 1 .6-1 .85(m.2r.;. ' 

1 38(s,3H), 2.15-2.30(m.2H), 
. 2 32(s,3H), 2.42(s,3H). 2.48(s.3H). 

3 5-3.9(m,2H), 3.92- 
• 4 ^(m.lHJ.S^Sfd.lH), 6.5(s,lH), 

5 34(s.1H). 7.0(s,1H) 



25 



30 
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NR,R 2 


R 2 ' 


r; 


il 

'H NMR (CDCI,) 6 (ppm) j 
1 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


CMe 2 OH 


1.08(t,3H), 1.58(s,6H), 1 .6-1 .9(m,2H), 
1.94(S,3H), 1.95(s,3H), 2.46(s,3H). 
2.50(s,3H), 3.5-3.95(m,2H), 4.2(brs 
,1H), 5.28(brs,1H), 6.53(s,1H), 
7.24(s,2H) 


NH-(S)- 


C(OH)(Me 2 ) 


Me 


1.1l(t,3H), 1.24(s,3H). 1.5-1 .9(m,2H), 
1.50(S,0.5x3H), 1.53(0.5X3H), 
1.71(s,3H), 2.39(s,3H), 2.43(s.3H). 
2.48(S,3H), 3.16(brs,0.5H), 
3.29(brs,0.5H), 3.6-3.95(m,2H). 3.95- j 
4.10(m,1H), 5.2-5.3(m,1H). 6.54(s.1H). ; 
7.05(S,1H), 7.40(s : 0.5H), 7.43(s,0.5H) ' 


NH-(S)- 

CH(Et)(CH 2 OH) 


H 


Me 


1.10(t,3H), 1.5-1.9(m,2H), 2.05(s,3H). ;| 
2.37(s,3H), 2.48(s,6H). 3.6-3.9(m,2H), : 
3.9-4.1(m,1H), 5.23(d,1H). 6.64(s,1H). \ 
7.0-7.2(m.2H) ' 


NH-(S)- 

CH(Et)(CH 2 OH) 


CHO 


Me 


1.09(t,3H), 1.55-1 .90(m,2H), jj 
2.02(S,3H), 2.42(S,5H), 2.47(s,3H), 
3.6-3.9(m,2H), 4.0-4.1 5(m.1H), 
5.27(t,1H), 6.52(S,1H), 7.39(s.1H). 
7.55(S,1H), 9.36(s,1H) 


NH-(S)- 

CH(Et)(CH,OH) 


CH 2 OH 


Me 


both diastereoisomers were 
separated by column 
chromatography and showed 
identical spectra. 1.l1(t,3H), 1.55- 
1.90(m.2H). 1.95(s,3H), 2.40(s.3H). 
2.43(S,3H), 2.49(S,3H), 3.6- 
3.95{m.2H), 4.0-4.3(m,2H). 

I 4.4(Drs.1H), o.30(d,1H). 5.57(s.in. 

1 7.11(S.1H), 7.27(S,1H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


CH 2 F 


Me ' 

i 


j i.n(t,3H), 1.5-1 .85(m,2H). 1.94(s.3H- 
I 2.41(S,3H), 2.45(s,3H), 2.47(s.3H). 
; 3.6-3.9(m.2H), 4.0-4.2(m.1H). 4.75- 
| 5.25(m.2H). 5.24(m,1H), 6.58(s,1H}. 
; 7.-.6(s.1H), 7.24(S.1H) 








9 '7 



10 



15 



20 



25 



30 



The following compounas were =r^-- ^1 " — — = 

in Examples 8 to 13 starting from an excess of n-BuLi with ^substituted amine 
dimethyl-7-(2,4,6-tri-sub S tituted-Dhenyi.-7.H.oyr'o:o-;2 3-c]pyrimidine. lollowec 

quenching with an appropriate eler.rcoh. e 
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5 



15 



NR,R 2 


R 2 ' 




'H NMR (CDCIj) 6 \ 


NH-(S)- 

CH(Et)(CH 2 OH) 


CH ; CH ; OH 


Me 


1.11(t,3H), 1.5-1.9(m.2H). 1.84(s.3H), j 
2.37(s,3H), 2.45(s.3H). 2.48(s.3H). ! 
2.45-2.65(m,2H), 3.6-3.95(m,4H), 
4.15(m,1H), 5.28(d,1H). 6.54(s,1H). 
7.02(S,1H), 7.09(s,1H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


CHO 


1.08(t,3H), 1.5-1.8(m,2H), 2.02(s.6H), 
2.42(s,3H), 2.46(s,3H), 3.6- 
3.9(m,2H), 4.0(brs,1H), 5.20(d.1H). 
6.49(s,1H), 7.65(s,2H), 9.98(s.1H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 




1.06(t,3H), 1.6-1.9(m.2H). 1.88fs.6H.-. 
2.42(S,3H), 2.44(S.3H). 3.6- 
3.9(m,2H), 4.08(Drs,1 H), 5.20(d.1 : 
6.45(8,1H), 7.48(S,2H) 


NH-(S)- 

CH(Et)(CHjOH) 


Me 


CH 2 OH 


ii 

1.08(t,3H), 1.6-1 .85(m.2H), 
1.93(S,6H), 2.45(S,6H), 3.6- \ 
3.95(m,2H), 4.10(brs,1H), 4.60(s.2H), ij 
5.24(brs.1H), 6.50(s,1H), 7.11(s.2H) jj 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


C(Me)- 
(C = CH.) 


1.08(t,3H), 1.5-1.8(m,2H), l.94(s.6H). j 
2.13(S,3H), 2.44(s,3H). 2.45(s.3H> 1 
3.55-3.90(m,2H), 4.00(brs.1H), 
5.07(s,1H), 5.20(d.lH). 5.35(s.1H. 
6.50(S,1H), 7.21 (s,2H) 



20 EXAMPLE 18 

4-sec-Butoxv-H2,5.6-trimethvlDhenvi-7-f2A6-ta^ 3- 
dlpvrimidine 

Sodium hydride (0.1 14g, 4.77mmol, 60% in oil) was washed with hexane :ne- 
treated with 2-butanol (1.1 8g, 15.90 mmoi). After 20 minutes, a mixture of 4-crvcrr- 

25 2,5,6-trimethyl-7-(2A6-trimethyiph 

in 5 mi of anhydrous tetrahydrofuran was added to the reaction mixture and stirrea :c 
2 hours. The mixture was concentrated tc dryness, dissolved in ethyl acetate ar.z 
water. The organic layer was separatee washed with brine, dried, and concentrate: 
to give a clear oil. The oil residue was ourified through silica gel co:-rr- 

30 chromatography using 20% ethyl acetate :n nexane as eluent to give a ciear en v.-n::- 
crystallized under high vacuo to give 0 450 g {80.5%) of an off-white solid Tne sc : 
was recrystaliized from i-propancl tc give geld crystals, mo 178-180°C. 
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EXAMPLE 19 

The following compounds were prepared starting with the appropriate alcohol 
or thiol and 4-chloro-2,5,6-trimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2.3- 
d]pyrimidine or 4-chloro-2,5-dimethyl-7-(2.4,6-trimethylphenyl)-7H-pyrrolo[2,3- 
5 djpyrimidine and employing the general procedure of Example 18. 



10 




15 



6 








'H NMR (CDCI3) 6 (ppm) 


OCHEtj 


Me 


Me 


Me 


0.99(t,6H), 1.74(m,4H), 1.84(S,6H). 
1 .92(S,3H), 2.34(s,3H), 2.37(s.3H}. 
2.48(S,3H), 5.34(m,lH). 6.98(s,2H) \ 


OCHMe 2 


Me 


Me 


Me 


1.41(d.6H), 1,82(s,6H). 1.91(s.3H; ! 
2.33(s,3H), 2.36(s,3H). 2.48(s.3H, 
5.55(m.lH), 6.98(s,2H) 


OCH(Me)(Et) 


Me 


Me 


Me 


1.02(t,3H), 1.28(d,3H), 155- 
1.80(m,2H), 1.83(s.6H), 1.92(s.3H}, 
2.33(s,3H). 2.37(s,3H), 2.48(s.3H), 
5.38(m,1H). 6.98(s.2H) 


OCH(Et)(n-Pr) 


Me 


I 


0.94(t,3H), 0.97(t,3H), 1.33- 
l.50(m,2H), 1.6-1.8(m.4K:. 
1.82(s.6H), 1.90(s,3H), 2.32(s.3H; 
2.35(S.3H). 2.46(s,3H). S.95js.2H. 


OCH(Et)(n-Bu) 


Me 

! 


Ms ' Me i 0.90(t,3H), 0.99{t,3H), 1.3-1 .5(m.4K; i 
! 1.6-1.8(m,4H), 1.832(s.3Hi j 
! v837(s.3H). 1.92(s.3H). 2.34(s.3H; 
I 2.36(s.3K). 2.48(s,3H). 5.39fm.1r. ; 
! -6.98(s.2H) I 



20 



25 



30 
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5 



10 



15 



B 


r; I r. 


Re 


'H NMR (CDCI 3 ) 6 (ppm) 


OCH(Et)(n-pentyl) 


Me 


Me 


Me 


0.88(t,3H), 0.98(t,3H). 1 .4-1 .6(m,6H), ! 
1.6-1.8(m,4H), 1.82(s,6H), 1.90(s,3H), ! 
2.32(S,3H), 2.36(S,3H). 2.47(s,3H), 
5.40(m,1H), 6.96(s,2H) 


OCH(Et)(n-hexyl) 


Me 


Me 


Me 


0.85(t,3H), 0.97(t,3H), 1.20- 
1.50(m,8H), 1.6-1.8(m.4H), 
1.82(S,6H), 1.90(S,3H), 2.32(s,3H), 
2.35(S,3H), 2.46(s,3H). 5.37(m,lH;, 


OCH(n-Pr) 3 


Me 


Me 


Me 


0.94(t,3H), l.4-1.6(m,4H), 1.6- I 
1 .8(m,4H), 1 .83(s : 6H). 1 .91 (s.3H) J 
2.33(S,on), 2.3o(b,3h), 2.4o(S.ori). | 
5.50(m,1H), 6.97(s,2H) j 


OCH(Et)(CH 2 OMe) 


Me 


Me 


Me 


1.03(t,3H), 1.82(s,3H). 1.83(s.3H). 
1.91(s,3H), 2.33(s.3H), 2.37(s,3H), 
2.47(s,3H), 3.43(s.3H). 3.68(m.2H). 
5.55(m,1H), 6.97(s.2H) 


OCHEtj 


Me 


Me 


H 


0.99{t,6H), 1.63(m.4H), 1.92(s.6H). i 
2.32(S,3H), 2.41 (S.3H). 2.50(s.3H). t 
5.35(m,1H), 6.52(s.1H). 6.96(s.2H) j 


OCH(Et)(CH 2 OMe) 


Me 


Me 


H 


1.00(t,3H), 1.6-1 .8(m.2H), 1.86(s.3H). ! 
1.87(s,3H), 2.28(s.3H), 2.40(s.3H). 
2.489s,3H), 3.40(s,3H). 3.62(m,2H). 
5.51(m,1H), 6.48(s,1H). 6.92(s.2H; 


OCH 2 -(S)-CH(NH 2 )(Et) 


Br j Me 
i 


H 


1.03(t,3H), 1.3-1.5(m.2H), 1.91(s5r-;. 
2.42(S,3H). 2.51 (s.3H) 4.13(m.1-. 
4.25(m.1H). 4.44(01.'" H). 5.52IS. 1 .- 
7.29(S,2H). 


S-CH(Me)-CH(OH)(Me) 


Br 


Me 


H 


1.25(d,3H), 1.41(d,3H). 1.87{s.3Hi 
1.89(s,3H), 2.50(s.3H). 2.55(s.3H; 
4.1-4.3(m.2H). 6.63(s.1H), 
6.65(brs,lH), 7.30(s.2H) 



EXAMPLE 20 

30 ^ 2.5.6-Trimethvl-7-f2 £ 5-t':nng!nvlohenvri-7H-Dvrrolof2.3-cliPvrimidir-e--- 

carbonitrile 

A mixture of 4-chloro-2.5 6-tn~er y -7-:2 4.6-trimethy!-pneny! , -7H-pyrrolc;2 
d]pyrimidine (1 0.000 g. 31.90mmo!) arc cct-ssium cyanide (20.75 ?. 219 mrnci) ir. vc: 
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ml dimethylsulfoxide was heated at 130° C oil bath over weekend. The mixture was 

diluted with water and extracted with ethyl acetate. The organic layer was washed with 

brine, dried over magnesium sulfate, and concentrated to give 9.61 g (99%) of brown 

solid. The solid was recrystallized from i-propano! to give 6.34 g (65%) of the title 

5 compound as light golden crystals, mp 188-190°C. 'H NMR (CDCI 3 ) 8 1.8(s,6H), 

2.07(s,3H), 2.36(s,3H), 2.50(s,3H) ( 2.65(s,3H), 7.00(s,2H). 

B. 2>Methvl-1'f2.5.6-trimethvl-7*(2.4.6*trimethvl-Dhenvl)-7H-Dvrrolof2.3- 

d|pvrimidin-4-vn-butan-1 -one 

To a solution of sec-butyl magnesium chloride (1 .5 ml, 3.0 mmoi, 2 M in diethyl 
10 ether) in 24 ml of dry tetrahydrofuran was added 2,5 ? 6-trimethyl-7-(2,4 l 6-trimethyt- 
phenyl)-7H-pyrrolo[2 t 3-d]pyrimidine-4-carbonitrile (0.814 g, 2.67 mmoJ) at room 
temperature and stirred for 5 hours. The mixture was quenched with 5 ml of 2N HCl. 
neutralized with saturated sodium bicarbonate, extracted with ethyl acetate. The 
organic layer was dried and concentrated to give a yellow solid. The solid was purifiea 
15 through silica gel column chromatography using chloroform as eluent to give 0.884 g 
(90%) of the title compound as yellow crystals, mp 133*135°C. 

EXAMPLE 21 
f2.5.6-Trimethvl-7-f2A6-trimefr 
T^neand 1-f2.5.6-Trimethvl-7^ 
20 pentan-1-one were prepared starting from 2.5 5-trimethyl-7-(2,4.6-trimethylphenyl)-7H- 
pyrrolo[2 1 3-d]pyrimidine-4-carbonitrile and ethyl magnesium chloride and h-3lL 
respectively, employing the genera: orcrecure of Example 20B. 

EXAMPLE 22 

f2.5.6-Trimethvl-7-(2.4.6-tri^ 

25 vol 

Asolutionof2,5,6-trimethy^ 
4-y!]-propan-l-one (0.300 g, 0.89 rr~-.: n 'C -! oi methanol was treated with sodiur 
' " borohydride (NaBHJ (0.169 g. 4 — c a: 'com temperature and stirred ?=r " -: 
minutes. The mixture was quenc~.ec a - .-.re- arc extracted with etnyl acetate 7- 
30 organic layer was dried, and concentrate -r ; .e 0.291 g (96%) of tnet.tie compoun: 
as light yellow crystals. The crystals /.ere recr.stailized from i-propanol to give hen- 
yellow crystals, mp 143-144 °C. 



WO 94/13676 



PCT/US93/10715 



-42- 
EXAMPLE 23 

The following compounds were prepared by reduction of the corresponding 
ketone derivative with NaBH* by the procedure described in the Example 22: 

1- [2,5 l 6*Trimethyl-7-(2,4 t 6-trimethylphenyl)-7H-pyrrolo[2 ! 3-d]pyrimidin-4-y!]- 

5 pentan1-oI; and 

2- Methyl-H2,5,6-trimethy^ 
yl]-butan-ol. 

EXAMPLE 24 

The following compounds were prepared by reaction of the corresponding 

10 alcohol derivative with NaH, followed by reacting with alkyl iodide using the procedure 

analogous to that described in Example 12: 

4-(1-Methoxy-propyl)-2 t 5 ) 6-trimethyl-7-(2 l 4.6-trimethylphenyl)-7H-pyrrolo;2.2- 

djpyrimidine; 

4-(1-Ethoxy-propy!)-2,5 ( 6-trimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo!2.3- 

15 djpyrimidine; and 

4-(1-Methoxy-2-methyI-butyl)-2.5,6-trimethyl-7-(2 t 4,6.trimethylphenyl)-7H. 

pyrrolo[2,3-d]pyrimidine. 

EXAMPLE 25 

[2.5,6-Trimethvl-7-(2.4.6-trimethvi-onenvl'h7H-Dvrroio(2.3-dlpyrimidi 

20 3^! 

A solution of 1-[2 l 5.5-tnmethyl-7-(2.4.6-trimethylphenyl)-7H.pyrroic;2 :•■ 
d]pyrimidin-4-yI]-propan-1-one (0.220 g, 0.655 mmol) in 10 ml of dry THF was treatec 
with ethyl magnesium bromide (0.787 mmol. 0.39 ml, 2.0 m in THF) at 0°C and s::rrec 
at room temperature for 1 hour. The mixture was quenched with diluted 
25 neutralized with aqueous NaOH and extracted with ethyl acetate. The organic layer v. t : 
dried and concentrated to give a yel;cw schc "ne solid was redcrystallized from rr . 
ether/ethyl acetate to give off-white crystals r~o 164-165. 5°C. 

EXA\! S _= 25 

f2.5.6-Trimethvl-7-(2.4.6-trin 

30 ol 

The title compound was prepared by reacting 1-[2,5,6-trimeir y -~- 
(2A6-trimethylphenyl)-7H^ with n-o-rr. 

magnesium chloride using tne orcrea-'e cesr-oea in Examole 25. 
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EXAMPLE 27 

M-Ethvl-1-fluoro-propvll-2.^ 
dlovrimidine 

The title compound was prepared by reacting of 3-[2 f 5,6-trimethyl-7-{2,4,6- 
5 trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-pentan-3-ol with dimethyiamincsulfur 
trifluoride using the procedure described in Example 11. 

EXAMPLE 28 

f1-Ethvl-proDenvn'2,5.6-trimethvl-7-f2.4.6-trimethvlohenvl)-7H-Dvrrolof2.3- 
dlpyrimidine 

10 A mixture of 3-[2 I 5 1 6-trimethyl-7-(2,4 ( 5-trimethyl-phenyl)-7H-pyrrolo[2.3- 

d]pyrimidin-4-yl]-pentan-3-ol (0.041 g, 0.122 mmol), concentrated sulfuric acid (0.055 
g, 0.56 mmol) and acetic acid (0.136 g, 2.27 mmol) was heated to reflux for 1 hou' 
cooled, diluted with water, basified to pH 10 with 2 N NaOH and extracted with ethy! 
acetate. The organic layer was washed with brine, dried and concentrated to dryness 

15 to give 43 mg of the title compound as a clear oil. The oil was purified through silica 
gel column chromatography to give 40 mg of the title compound as a white solid, mp 
59-61 °C. 

EXAMPLE 29 

Compounds listed in the following Table li in which B is CH(OAe)fCHMeEt) anc 
20 a mixture of two isomers 4-{1-ethyl-butenyl)-2. 5. 6-trimethyl-7-(2.4.6-trimetny:pneny':-7H- 
pyrrolo[2,3-d]pyrimidine and 4-(1-n-propyl-propenyl)-2 f 5,6-trimethyi-7-(2.4.5-U!metnyi ■ 
phenyl)-7H-pyrroio[2,3-d]pyrimidine [see Table II in which B is C(=CHEt)(Et) arc 
C(=CHMe)(n-Pr)] were prepared by a procedure analogous to that described ir. 
Example 28. 

25 EXAMPLE 30 

M-Ethvl-butvl^2.5.6-trimethvl-7- { '2 4.6-trimethvlohenvl)-7H-pvrrolof2.3 -diovrimid:re 
A mixture of two isomers, 4-i1-ethyl-butenyl)-2.5.6-trimetny.- r - 
(2.4,6-trimethylphenyl)-7H-pyrrolo[2.3-a]pyrimiaine and 4-(1-n-propyl-prooenyi v -2:5 5- 
trimethyl-7-(2 i 4,6-trimethylphenyl)-7H.pyrro!oi2.3-d]pyrimidine (67 mg. 0.185 mmcij ..- 
30 ethyl acetate (18 ml) and 10% Pd/C (38 mg) was hydrogenated at 50 psi for 15 nours 
The mixture was filtered through cehte. The filtrated was washed with brine, driec ar.z 
concentrated to give 119 mg of o' >s c.; v.- as purified through sii:ca gel rciur- 
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chromatography using 7% ethyl acetate in hexane as eluent to give 31 mg (46%) of the 
title compound as off-white crystals, mp 100-102°C. 

EXAMPLE 31 

r-2.5.6-Trimethvl-742,4.6-trimethv^ 
5 1-one oxime 

A mixture of 1-[-2,5 l 6-trimethyl-7-(2 1 4,6-trimethylphenyl)-7H-pyrrolo[2,3- 
d]pyrimidin-4-yl]-propan-1-one (0.598 g, 1.783 mmol) t hydroxylamino hydrochloride 
(0.370 g, 5.35 mmol), sodium acetate (0.439 g, 5.35 mmol) in MeOH (30 ml) was stirred 
at room temperature for 24 hours. The mixture was concentrated to dryness. The 

10 residue was diluted with water and extracted with ethyl acetate. The organic layer was 
dried and concentrated to give 0.557 g of a white glass form. The glass form was 
purified through silica gel column chromatography to separated both E (white crystals, 
mp 162-1 64 °C, confirmed by X-ray structural analysis) and Z (white crystals, mp 84- 
87°C) isomers and a mixture of E and Z isomers (mp-150-190°C). 

15 EXAMPLE 32 

1-r2.5.6-Trimethvl-7-(2.4.S*trimethvlDhenvn-7H-Pvrrolof2,3-d1pvrimid)n-4-vn- 
propylamine 

Hydrogenation of 1-[-2,5.6-Trimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrroio[2.3- 
d]pyrimidin-4-yl]-propan-1-one oxime with 10% Pd/C in MeOH using the genera. 
20 procedure described in Example 28 resulted in the title compound. 

EXAMPLE 33 

r2.5.6-Trimethvl-7-(24.6-trimethvbhenvn-7H-pyrrolof2.3-d1pvrimidin-4-vlmethvl]- 
formamide 

A mixture of 2,5 t 6-trimethyi-7-(2.4.5-trimethylphenyl)-7H-pyrrolo[2.3- 
25 d]pyrimidine-4-carbonitriie (1.000 g. 3 29 mrr.oi) vi Al/Ni alloy (1.0 g) in 70% aqueous 
formic acid (1 0 ml) was stirred at room temperature for 1 hour. The mixture was filtered 
through Celite, washed with 100 mi of water and 100 ml of ethyl acetate. The organic 
layer was separated, dried and concentrated :o give a light green oil. The oil was 
purified through silica gel column cnromaicgraory using 2% methanol in chloroform as 
30 eluent to aive 0.960 g (85.5%) o* tre i * e rc^oour.d as an off-white soild. Tne sohc 
was recrystallized from ethyl acetate :~ g:.e 2 ■ cht yellow crystals, mp 202-2C4 c C 
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EXAMPLE 34 
N42,5.6-Trimethvl-7-f2A6-trime 
acetamide 

A mixture of 2,5 ) 6-tfimethyl-7-(2 ) 4 1 6-trimethylphenyl)-7H-pyrrolo[2,3- 
5 d]pyrimidine-4-carbonitrile (0.500 g, 1 .64 mmol) and 1 0% Pd/C (0.500 g) in ethanol was 
hydrogenated at 55 psi for 5 hours. The mixture was filtered through ceiite and the 
filtrate was concentrated to give 0.500g (98.8%) of N-[2 l 5 1 6-trimethyl-7-(2 f 4,6-- 
trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin^4-ylmethyl]-amine. 

A mixture of N-[2 ) 5 ( 6-trimethyI-7-(2,4 ! 6-trimethylphenyl)-7H-pyrrojo[2.3- 
10 d]pyrimidin-4-ylmethyl]-amine (0.200 g, 0.648 mmol), acetic anhydride (0.132 g, 1.30 
mmol), triethylamine (0.132 g, 1.30 mmol) in anhydrous methylene chloride (1 ml) was 
stirred at room temperature for 1 hour. The mixture was quenched with water anc 
extracted with methylene chloride. The organic layer was separated, dried and 
concentrated to give 0.217 g (95.6%) of the title compound as a light tan solid. Tne 
15 solid was purified through silica gel column chromatography using 5% methanol in 
chloroform as eluent to give 0.200 g (88.1%) of the title compound as golden crystals, 
mp 140-143°C. 

The 1 H NMR data of the compounds which are described in the Examples 20 
to 34 are listed in the following Tabie. 
20 Tabie II ' 





25 




30 
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5 


'H NMR (CDCI 3 ) 6 (ppm) ! 




CO-(n-Bu) 


1 .00(t,3H), 1 .4-1 .6(m,2H), 1 .7-1 .9(m,2H). 
1.83(S,6H), 2.06(s,3H), 2.34(s,3H), 2.35(s.3H). 
2.38(s,3H), 3.27(t,2H), 7.03(s,2H) 


5 


COEt 


1 .26(t,3H), 1 .81 (s^H), 2.04(s,3H), 2.32(s.3H), 
2.36(s.3H). 2.68(s,3H), 3.27(q.2H). 7.00(s,2H) 




CU-un(Me)(ct) 


n QQ/+ *3LJ\ 1 O/l I A QUJ\ 1 ylC 1 CC/m 1 Ul\ i *7 

U.yy(i,on}, i .^4(a,orlj, i.4o-i.oa(m, in;, i./- 
1.9(m,1H), 1.83(s,6H), 2.05(s.3H). 2.30(s,3H). 
2.37(s,3H), 2.68(s,3H), 3.91(m,1H0, 7.03(s.2H) j 


10 


CH(OH)(rvBu) 


0.95(t,3H), 1 .2-1 .8(m,6n), 1.77(s,3n), ; ! 
1 .87(s.3H), 2.00(s,3H), 2.37(s.3H). 2.39(s.3K), |: 
2.63(s.3H), 5.20(dd,1H), 7.02(s.2H) ! 






1.87(s,3H), 2.00(s,3H), 2.37(s,3H), 2.39{s,3H), . 
2.63(s,3H). 4.97(d,1H), 5.15(m,1H), 7.02(s.2H) | 


15 


CH(OMe)(Et) 


1 02(t,3H), 1.82(s f 3H) f 1.83(s,3H). 2.01(s.3HJ. j; 
1.8-2.1(m.2H). 2.36(s,3H), 2.45(s ! 3H), j 1 
2.559s. 3H), 3.359S.3H0, 4.68(0^, 7.01 (S.2H) |l 




CH(OEt)(Et) 


1.02{t.3rl), 1.22(t,3H), 1.82(s,3H), 1.83(s.3H}. 
17-2.Hm.2H), 2.36(s.3H), 2.46(s,3H), ! 
2.65fs,3H). 3.49(m,2H), 475(t,1H), 7.01(s.2Hj ! 


20 


CH(OMe)(CHMeEt) 


0.68(d.1.3H). 0.83(t.1.2H). 0.95(1,1 .8H) r 
l.10(d.1.2H). 1.1-1.5(m.2H), 1 .9-2.2(m,1H). 
: .3(3 sets of s.6H), 2.0(s.3H), 2.359s.3H0. 
2.53(3 3H0. 2.65(s,3H), 3.25(s.1 .8H), • 
3.30IS.1 2H), 4.42(d,0.6H). 4.5(d,0.4H). jj 
7 0(5 2Mi 'j 


25 


CH(OAc)(CHMeEt) j 

t 

i 
t 


0 7i- l5-i) 0.85(t f 1.5H), 0.94(t,1 .5H) t 

: 5; s ?H : 859s, 1.5H). 2.0(s,3H), 

? ::- s i = o 24(s 1 5H) 2 2-2 4fm 0 5H* I' 

2 22 > 3- 2 49{S.1.5H), 2.51 (5.1. 5H) 

2 ~ : 's 3.0-3. 2(m,0.5H), 6.12(m.1H). 

7 Is 2^ ' 




CFEt- j 

i 


C rC : ■:- ; 53;s r 6H) t 2.03(s.3H), 2.0- 

2 - 2 38(s.6H). 2.59(s,3H). 7.02(s.2~ 


30 


CEt 3 (OH) 


C7- ■: i r : 79(s.6H). 2.02(S.3H). 2.0- 

2 - J- 2 35{s,3H). 2.47(s.3H). 2.61(5.3-, 
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B 


'"H NMR (CDC! 3 ) 6 (ppm) 


C(Et)(n-Pr)(OH) 


0.71 (t,3H), 0.84(t,3H), 1.4-1.6(m.2H). 
1.80(s.3H), 1.81(s,3H), 2.04(s,3H), 1.9- 
2.2(m,4H), 2.38(s.3H). 2.49(s,3H), 2.63(s,3H), 
6.83(s,1H), 7.03(S,2H) 


CH(Et)(NH-n-Pr) 


0.87(t,3H). 0.90(t,3H), 1.5-1 .7(m,2H). 
1 .80(s.3H), 1 .83(s,3H), 2.00(s,3H), 1 .9- I 
2.2(m,2H). 2.36(s,3H), 2.41(s,3H), 2.42(s,3H). | 
2 3-2 5(m 1H). 2.7-2.9(m,1 H), 4.48(m.1H), I 
7.019S.2H). 7.15(S.1H), , 


=NOH)(Et) 


1.0-1 .2(m,3H), 1 .79(8.1 .5H), 1.80(s,1.5H), j 
1 QQfe 1 5H\ ? OOfs 1 5l-n 2 22/s 3H0 
2.35(s.3H), 2.65(8.1 .5H), 2.68(s.1 ,5H). | 
2.7(q.lH). 2.99(q,1H), 6.93(s,2H), 9.05(brs.1H) j 


CH(Et)(NH2) 


1.04(t.3H). 1.79(s.,3H). 1.85(s,3H), 1.7- ' 
2.62JS.3H). 4.52(m.lK). 7.01 (s,2H) 


=CHMe)(Et) 


1.00(t,2.lH), 1.1(t,0.9H), 1.47(d,0.9H), ; 
1.82(s,6H). 1.9(d.2.1H). 2.02(s.3H); 2.25(s.3H), 


=CHEt)(Et) + C(=CHMe)(n-Pr) 


(m.5.4H). 1.82(s,6H), 1.869d.1.8H). 2.0(s.3H). 
2.20(s..1.2H). 2.21(s,1.8H), 2.359S.3H}. 

2.3(m.2.3;-:).5.4-5.8(m,1H), 6.959s.2H. 


CH(n-Bu)(Et) 


0.33-:.3hJ. 0.88(t.3H), 1 .1-1 .49(m.2H: 1.6- 
!2.2i'm.4H5. 1.82(S,3H), 1.83(S.3H). 1.98{s.3h. 
2.35(s.3H). 2.43(s,3H), 2.6l(s.3H). 3.33im ih; 
7.00{s.2H) 


CH2NHCHO 


1.79JS.6H). 2.00(s.3H). 2.35(s.3H), 2.48(s.3h;.. 
2.62(s 3H), 4.98(d.2H). 7.01 (s.2H), 
8.05;=:s.lH). 8.38(S,1H) 


CH2NHCOCH3 ' 1 7S;s 5H1 1.97(S.3H). 2.12<S,3H), 2.34(s.3h; 

; 2 42-3 3 Hi 2.61 (S.3H), 4.90(d.2H). 6.33(s.2-i 
:7-£=-s'H. 

1 



30 
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Example 35 

A. i-r2-Amino^.5<limethvM-(2.4,6-tri^ 
butan-1-one 

A mixture of 3-hydroxy-2-butanone (0.637 g, 7.23 mmot), 2,4,6-trimethylantiine 
5 (0.973 g, 0.719 mmol) and p-toluene sulfonic acid (0.012 g ) in 15 ml of benzene was 
heated at reflux under Dean-Stark trap for 3 hours. A solution of (Et) : CHCOCH 2 CN 
(1 .008 g, 7.24 mmol) was added to the reaction mixture and heated at reflux overnight. 
The mixture was cooled and diluted with ethyl acetate and water. The organic layer 
was separated and washed with water, aqueous sodium carbonate, and then brine: 
10 dried and concentrated to give a brown oil which contains the desired compound. 
0.368 g of the desired compound was isolated after silica gel column chromatography 
using chloroform as eiuent. 'H NMR (CDCI 3 ) 6 0.94 (t.6H) ( 1 .5-1 .8 (m.4H), 1 .73 (s.3H). 
1.98 (s,6H), 2.26 (s r 3H), 2.34 (s,3H), 3.00 (m,1H) ( 5.78 (brs.2H), 6.99 (s.2H) ppm. 

B. N-f3-(2-Ethvl*butvn/l)-4.5-dimethvl-1-f2.4.6-trimethvlDhenyl)-1H-ovrrol-2-vn- 
15 acetamide 

A mixture of the title compound from Example 35A (0.326 g. 1 mmol) and acetic 
anhydride (0.108 g t 1.05 mmol) in acetic acid (3 ml) was heated at reflux for 2 hours. 
The mixture was concentrated to dryness, diluted with water and extracted with ethyl 
acetate. The organic layer was washed with aqueous sodium carbonate and brine 
20 dried and concentrated to give a dark oil. The oil was purified by silica gel cciumr. 
chromatography to give 107 mg of the title compound as a brown oil. H NMR (CDC 
6 0.88 (t,6H), 1.6-1.8 (m,4H), 1.76 (s.3H). 1.88 (s,3H), 1.93 (s f 6H), 2.25 (s.3H), 2.2E 
(s,3H), 2.90-3.00 (m,1H) t 6.89 (s,2H) ppm. 

C. 4-(1-Ethviproovn-2.5.6-trimethvl-7-f2.4.6-trimethvlphenvl)-7H-pyrrolof2.3- 

25 dlovrimidine 

A mixture of the title compound of Example 35B (100 mg. 0.27 mmo!) anc 
ammonium chloride in 1 .6 g of acetamice was heated at reflux for 2 hours. The mixture 
was quenched with water and extractec v;::h ethyl acetate. The organic layer was cr:ec 
and concentrated to give the desirea prccjct wnich was purified by siiica gel colum- 
80 chromatography to give the title compound as a yellow oil, 'h NMR (CDCi 3 ) 6 0.55 
(t,6H), 1.7-2.0 (m,4H), 1.83 (s.6H). 1.99 (s.3H). 2.35 (s.3H), 2.44 (s.3H;. 2.61 (s 3.-" 
3.25-3.35 (m,1H), 7.00 (s,2H) ppm. 
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The following Preparations illustrate the synthesis of intermediates. 

Preparation 1 

The following compounds were prepared starting from the appropriate aniline 
and employing the general procedure of Example 1 A. 

NC He 

n 

I 

1 



15 



R 5 


'H-NMR(CDCI 3 ) 6 (ppm) 


3,5-ditrifluoromethylphenyl 


2.2(s,3H), 4.0(s,2H), 6.15(s,1H), 
7.9(s,2H) 


2,5-dimethylphenyl 


2.04(s.3H), 2.12(s,3H), 2.35(s,3H), 
3.85(s.2H), 5.90(s,1H), 7.0(s,1H), 7.10- 
7.25(m,2H) 


2-methyl-4-iod ophenyl 


2.05(s.3H). 2.10(s,3H), 3.80(s.2H), 
5.85(S,1M), 6.92(d,1H), 7.60(dd,1H), j 
7.70(d,1H) j 


3-methyl-4-chlorophenyl 


2.10(s,3H), 2.40(s,3H), 4.03(S,2H), 
5.03(S,1H), 7.10(dd.1H), 7.21(d.1H). i 
7.45(d.1H) ji 


4-bromo-2,6-dimethylphenyl 


2.0KS.6H). 2.10(s,3H), 3.70(brs.2H). 1 
5.72(S.1H). 7.30(s.2H) 


2-bromo-4,6-dimethylphenyl I 2.05(s.3H). 2.13(s,3H), 2.35(s,3H). 

i 3 33(Drs,2H), 5.81(s,1H), 7.08(s.1H) : 

• 7 35(s.3H) ; 


4-chloro-2,6-dimethylphenyl : 2.CKS.6H). 2.10(s,3H), 3.75(brs.2H), . 

5 75IS.1H). 7.14(s,2H) j; 



Precsrarcr. 2 

The following compounds were crepa-e:: s:an:r.g from 3-hydroxy-2-butanone c 
4-hydroxy-3-hexanone and the apDrcp::a!e ar: ne and employing the general procedure 
of Example 2A. 
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5 




10 



R 4 and R 6 
Me 




'H-NMR(CDCi 3 ) 6 (ppm) 


2,4-dimethylphenyl 


1.70(s,3H), 1.95(s,3H), 2.05(s.3H), 
2.38(s.3H), 3.7(s.2H), 6.95-7.20(m.3H) 


Me 


2.6-dimethylphenyl 


1.67(s,3H), 1.98(s,6H), 2.05(s,3H). : 
2.90(brs,2H) : 7.05-7.21 (m,3H) I; 

I; 


Et 


2,4,6-trimethylphenyl 


No purification, the material was used \ 
directly for the next reaction step J 



Preparation 3 

The following compounds were prepared starting from the corresponding 
compounds of preparations 1 and 2 and employing the genera! procedures c' 
Examples 1B and 1C. 

20 

7 ~ d 



25 




30 



R, 


=Me, R«=H 


| -<-\MR (solvent) 6 (ppm) 


R 5 


=3,5-ditrifluoromethylphenyl 


;DMSO-d6) 2.32(s,3H) r 7.50(s.1H}. 






! 3C5(S.1H), 8.55(s.1H). !2.10(s.1H; 


R; 


=2,5-dimethylphenyl 


i :-Z2Zl.) 2.04(s.3H), 2.35(s.3H), 




| 2-67(s.3H), 2.470(S,3H). 6.57(s,1H, 






I 7 0-7 3{m.3H). 12.08(S.3H) 
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5 



15 



R 5 =3-methyl-4-chlorophenyl 


(DMSO-d 6 ) 2.29(S,3H), 2.31 (s.3H), 
2.38(s,3H), 7.12(8,1 H). 7.55(m.2H). 

7.67(d ( 1H), 11.90(s.1H) 


R 5 =4-bromo-2,6-dimethylphenyl 


(CDCIj) 1.94(s,6H), 2.40(s,3r!;, 
2.45(s,3H), 6.39(s,1 H), 7.29(s.2H) 


R 5 =2-bromo-4,6-dimethylphenyl 


(DMSO-d 6 ) 1.91(s,3H), 2.20(s.3H), 
2.32(S,3n), Z.34(S,3n), 5.68(S.ln), 
7.21 (s.1 H), 7.44(s,1 H),1 1 .80(8.1 H) 


R 5 = 4-chloro-2 f 6-dimethylphenyl 


(CDCI 3 ) 1.91 (s,6H), 2.38(s.3H). 

2.40(3,3^1), o.34(S,in), 7.0o(S.2Hy 


R 4 & R 5 = Me 


'H-NMR (solvent) 6 (ppm) 


R 5 =2,4,6-trimethylphenyl 


i 

(CDC! 3 ) 1.85(s,6H), 1.87(s.3H, 
2.34(S,3H), 2.41(s.3H), 2.44(s.3H). 
7.00(s,2H), 12.2(8.1 H) | 


R 5 =2,4-dimethylphenyl 


.... .. . , 

(CDCIJ 1.90(s.3H). 1.93(s.3Hj i 
2.38(s.3H). 2.42(s.6H), 7.0-7.2(m,3H), 
12.25(8,1H) 


R 5 =2,6-dimethylphenyl 

I 


(CDCIj) 1.80-1 .90(m,9H), 2.39(s,3H). ! 
2.49(s,3H), 7.04-7.20(m,3H). 12.2(S.1H) i 



Preparation 4 

The following compounds were prepared starting from the corresponding 
compounds of Preparation 3 and employing the general procedure in Example 1D 




R,=Me. R 5 =H 


--.N:VR (CDCI 3 ) 6 (ppm) 


R 5 =3,5-ditrifluoromethylpheny! 


' 2 =:vs.3H), 2.74(s.3H), 7.27(s 1H} 
* - =2 S.1H). 8.29(s.2H) 
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5 



20 



R 5 =2,5-dimethylphenyl 


2.01 (s,3H), 2.35(s,3H), 2.50(s ( 3H), 
2.66(s,3H), 6.91(s,1H), 7.05(s,1H), 
7. i0-7.30(m2n) 


R 5 =3-methyl-4-chlorophenyl 


£.nO^S|wn^ t i,oi^5,on^ p t./H^^n], 
7.15(s,1H), 7.47(s,2H), 7.55(s,1H) 


R 5 =4-bromo-2 t 6-dimethylphenyl 


i,oy(S,onj, ^.4y(S,on), ^.O^s.on), 
6J5(s,1H), 7.32(s,2H) 


R 5 = 2-bromo-4,6-dimethylphenyI 


1.96(S,3n), Z.37(S,3n), 2.5i(S,on), 
2.65(s,3H), 6.82(S.1H), 7.11(s,1H), 
7.38(S,1H) 


R 4 and R s = Me 


'H-NMR (CDCI 3 ) 6 (ppm) 


R 5 =2,4 ( 6-trimethylphenyl 


1.81(S,6H), 1.99(S,3H), 2.35{s.3H), ' 
2.46(s.3H), 2.59(s,3H). 7.01 (s.2H) 


R 5 =2,4-dimethyiphenyi 


1.84(s,3H), 2.03(s,3H), 2.39(s.3H). 
2.44(s.3H), 2.59(S,3H), 6.90-7.1 5(m.3H) 


D — o ft Himoth\/lnh©nv/I 

ttj — t ,D-airneiriyipriciiyi 


1.83(s,6H), 1.98(S,3H), 2.45(s,3H), 
2.58(s,3H), 7.10-7.30(m,3H) 


R 3 =4-chIoro-2,6-dimethy!phenyl 


1 .91 (S,6H). 2.51 (S.3H), 2.64(s,3H). j. 
5.77(s.1 H), 7.17(s.2H) j- 


R 4 and R 5 = Et 


'H-NMR (CDCI5) 6 (ppm) 


R 5 =2 I 4,6-trimethylphenyl 


0.9S(t.3H>, 1.31 (t,3H), 1.85(s,6H). 
2.38(S,6H), 2.46(q,2H), 2.62(s,3H). 
2.92(q.2H), 7.02(s,2H) 
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CLAIMS 



1 . A compound of the formula 

a 




R 5 



10 and the pharmaceutical^ acceptable acid addition salts thereof, wherein 

B is NR,R 2 , CR^R,,, C(=CR 2 R, 2 )R,, NHCR,R 2 R,,, OCR,R,R„, SCR,R,R,. 

NHNR,R 2 , CRjRnNHR,, CR 2 R n OR,, CR 2 R„SR,, or C(0)R 2 ; 

R, is hydrogen, or C,-C e alkyl which may be substituted by one or two 

substituents R 7 independently selected from the group consisting of hydroxy, fluoro. 

15 ehloro,bromo 1 iodo 1 C 1 -C,alkoxy,O.C-(C,-C e alkyl) 1 0-CNH(C I -C 1 alkyl),0-C-N{C,-C, 

i 

0 0 0 

alkyl)(C,-C 2 alkyl), amino, NH(C,-C 4 alkyl), N(C,-C, alkyl)(C,-C 4 alkyl), S(C,-C. alkyl) 
N(C,-C.alkyl)C (C,-C alkyl), NHC (C,-C 4 alkyl), COOH, C 0(C,-C 4 alkyl), C NH(C-C, 
II 

20 0 0 0 0 

alkyl), CN(C,-C 4 alkyl)(C.-C 2 alkyl), SH, CN, N0 2 . SO(C,-C 4 alkyl). SO,(C-C, alkyl. 

i! 

O 

S0 2 NH(C,-C 4 alkyl), S0 2 N(C,-C 4 alkyl)(C.-C, alkyl), and said C,-C e alkyl may contain 
25 one or two double or triple bonds; 

R 2 is C,-C, 2 alkyl, aryl or (C,-C., alkylene)aryl wherein said aryl is pneny 

naphthyl.thienyl, benzothienyl, pyridyl. quinclyl, pyrazinyl, pyrimidyl. imidazolyl. furanvi 

benzofuranyl, benzothiazolyl. iso:h:azoiyl. Denzisothiazolyl, thiazolyl, isoxazoiy. 

benzisoxazolyl, benzimidazolyl, triazoiyl, pyrazolyl, pyrrolyl. indoiy!. pyrroiopync,. 
30 oxazolyl, or benzoxazolyl; 3- to 8-membered cycloalkyl or (C,-C« alkyiene) cycloalky! 

wherein said cycloalkyl may contain one or two of 0, S or N-Z wherein Z is hyoroger. 

C,-C 4 alkyl, benzyl or C,-C. aJkanoyl, wnerein R ; may be substituted independently c> 

from one to tnree of chloro. fluoro. or C Z z alkyl. cr one of hydroxy, oromo. iocc C 
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C 6 alkoxy, 0-C-(C,-C. alkyl), 0-C-N(C r C A alkyl)(C r C 2 alkyl), S(C,-C. alky!), NH.. 
i; : 
0 • 0 

NH(C r C 2 alkyl), N(C r C 2 alkyl) (C r C, alkyl), N(C,-C 4 alkyl)-C (C.-C, alkyl), NHC (C.-C, 
5 0 0 

alkyl), COOH, C0(C,-C 4 alkyl), CNH(C r C 4 alkyl), C'N(C r C 4 alkyl)(C,-C, alkyl). SK. 

li ii ii 

0 0 0 

CN, N0 2 , SO(C,-C 4 alkyl), S0 2 (C,-C 4 alkyl), S0 2 NH(C,-C 4 alkyl), S0 2 N(C,-C 4 alkyl)(C : - 
10 C 2 alkyl), and wherein said C,-C, : alkyl or C,-C, 0 alkylene may contain one to three 

double or triple bonds; or 

NR,R 2 or CR,R 2 R :1 may form a saturated 3- to 8-membered carbocyciic ring of 

which the 5- to 8-membered ring may contain one or two double bonds or one or two 

of 0, S or N-Z wherein Z is hydrogen, C r C A aikyi, benzyl or C r C 4 alkanoyl; 
15 R 3 is hydrogen, C r C 6 alkyl, fluoro, chloro, bromo, iodo, hydroxy, amino, 0(C- 

C 5 alkyl), NH(C r C 5 alkyl), N(C 1 -C i alkyl)(C : -C 2 alkyl), SH, S{C,-C 4 alkyl), S0(C-C, 

alkyl), or S0 2 (C r C 4 alkyl), wherein said C,-C 4 alkyl and C,-C 5 alkyl may contain one 

double or triple bond and may be substituted by from 1 to 3 substituents P.. 

independently selected from the group consisting of hydroxy, C.-C 3 alkoxy. liucrc 
20 chloro or C,-C 3 thioalkyl; 

R 4 is hydrogen, C r C 6 alkyl. fiuoro. chloro, bromo, iodo, C r C f alkoxy, amino 
; NH(C r C 6 alkyl), N{C,-C 9 alkyl)(C,-C, alkyl), S0,(C r C 6 alkyl), wherein n is 0. 1 or 2 

cyano, hydroxy, carboxy, or amido. wherein said C,-C 5 alkyis may be substituted b. 

one hydroxy, trifluoromethyl, amino, carooxy. amido. NHC (C,-C 4 alkyl), NH(C.-C, aikyi, 

25 O 

N(C r C, alkyl)(C.-C 2 alkyl), 0 0(0,-0, alky:*; C-C 3 alkoxy. 0,-C, thioalkyl, fluorc 

O 

bromo. chloro, iodo. cyano or nitre; 

3C 

P, a is phenyl, naphthyl. trier., c-enzcthienyl, pyridyl. quinolyi. pyrazir;. 
pyrimidyl, imidazolyl. furanyi. benzorurar cer.zctniazolyl, isothiazolyl. benzisothiazo. 
thiazolyi. isoxazolyl. benzisoxazolyl =en::T.. = 2L::!/i iriazolyl. pyrazolyi. pyrroiyl. inco:. 
pyrrolopyridyl. benzoxazolyi. oxazo!/;. p-.-c .= nJ mazcitdinyl. moronohny;. pioericsr.. 
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piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membered 
bicycloalkyl, optionally containing one or two of 0. S or N-Z wherein Z is hydrogen, C,- 
C 4 alkyl, C,-C 4 alkanoyl, phenyl or phenylmethyl, wherein each one of the above groups 
may be substituted independently by from one to three of ftuoro, chloro, bromo, formyl, 
5 C r C e alkyl, C,-C 8 alkoxy or trifluoromethyl, or one of hydroxy, iodo, cyano. nitro. 
amino, NH(C r C 4 alkyl), N(C r CJ(C,-C 2 alkyl), C00(C r C 4 alkyl), C0(C,-C 4 alkyl) 
SOjNHfC,-^ alkyl), S0 2 N(C r C 4 alkyl)(C.-C 2 alkyl), S0 2 NH 2 , NHS0 2 (C,-C 4 alkyl), S(C r 
C 6 alkyl), S0 2 (C,-C fl alkyl), wherein said C.-C 4 alkyl and C,-C e alkyl may be substituted 
by one or two of fluoro, chloro, hydroxy, C,-C 4 alkoxy, amino, methyiamino, 

10 dimethylamino or acetyl wherein said C,-C 4 alkyl and C r C 6 alkyl may contain one 
double or triple bond; with the proviso that R 5 is not unsubstituted phenyl: 

R 5 is hydrogen, C r C 6 alkyl, fiuoro, chloro, bromo, iodo, C,-C s alkoxy. formyi, 
amino, NH(C r C 6 alkyl), N(C r C e aikyl)(C.-C 2 alkyl). SO n (C r C e alkyl), wherein n is 0, i 
or 2, cyano, carboxy, or amido, wherein said C r C s alkyls may be substituted by one 

15 hydroxy, trifluoromethyl, amino, carboxy, amido, NHC (C,-C 4 alkyl), NHfCrC, alky!), 

0 

N(C r C 4 alkyl)(C r C 2 alkyl), CO(C.-C 4 alkyl), C,-C, alkoxy, C,-C, thioalkyl. fluoro 

II 

0 

20 

bromo, chloro, iodo, cyano or nitro: 

R n is hydrogen, hydroxy, fiuoro. chloro. COO(C,-C 2 alkyl), cyano. or CO(C-C : 
alkyl); and 

R 12 is hydrogen or C.-C 4 alkyl; with the proviso that (1) B is not straight cna;n 
C,-C 12 alkyl, (2) when R$ is unsubstituted cycloakyt, R 3 and R. are hydrogen, and 

25 

is hydrogen or methyl, then B is not NHR. wnerein R- is benzyl or thienylmethy:. arc 
(3) when R« is p-bromophenyl, and R 3 . R 4 and R. are methyl, then B not methyiaminc 
or hydroxyethylamino. 

2. A compound according to claim 1 wherein B is NR,R ?1 NHCHR.F., o* 
OCHR,R 2 , wherein R, is C r C 5 alkyl. whicn may De substituted by one of hydroxy, nuc: 

30 

or C,-C 2 alkoxy, and may contain one cc-oie or triple bond, and R : is benzyl or C.-w 
alkyl which may contain one double c tnole oond, wherein said C,-C. alkyl o: tr.e 
phenyl in said benzyl may be substitute:: zy ft^cro. C-C. alkyl. or C.-C- aiKox. 
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3. A compound according to claim 1 wherein B is CR,R 2 FU wherein R, is 
C^Cg alkyl which may be substituted by one C.-C B alkoxy or hydroxy, R 2 is benzyl or 
C,-C e alkyl wherein said C,-C 5 alkyl or the phenyl in said benzyl may be substituted by 
one C r C e alkyl, C,-C 6 alkoxy, fluoro, chloro or bromo, and R n is hydrogen or fluoro. 
5 4. A compound according to claim 1 wherein B is as defined in claim i and 

R 2 is C,-C 6 alkyl which. may be substituted by fluoro, C,-C 9 alkyl. or C.-C. alkoxy and 
may contain one double or triple bond. 

5. A compound according to claim 1 wherein B is as defined in claim 1 and 
R 2 is benzyl or methylthienyl, the phenyl or thienyl of which may be substituted by 

10 fluoro, chloro, C r C 4 alkyl or C,-C 4 alkoxy. 

6. A compound according to any one of claims 1 to 5 wherein R 3 is methyl, 
ethyl, fluoro, chloro, or methoxy. 

7. A compound according to any one of claims 1 to 6 wherein R. and R, 
are hydrogen, methyl or ethyl. 

15 8. A compound according to any one of claims 1 to 7 wherein R 5 is phenyl 

substituted by two or three substituents. 

9. A compound according :o claim 8 wherein said substituent is 
independently fluoro, chloro, bromo. iodo. C,-C fi alkoxy, trifiuoromethyl, C,-C f alkyi 
which may be substituted by one of hydroxy, C r C 4 alkoxy or fluoro and may have one 

20 double or triple bond, -(0,-0, alkyiene)C(C : -C : alkyl), C r C 3 hydroxyalkyl. hydroxy 
formyl, COO(C r C 2 alkyl), -(C,-C : aikyleneiammo. or -C(0)(C r C, alkyl). 

10. A compound according to c!a:m 1 wherein said compound is 
n-butyl-ethyl-[2,5-dimethyl^^ 

yl]amine; 

25 di-n-propyl-[2,5-dimethyl-7-(2 4 5-:r.rr.etnylphenyl)-7H-pyrrolo[2.3-d]pyrimidm-i- 

yi]amine; 

ethyI-n-propyl-[2,5<iimethyi-7.:2^^^ 

yl]amine; 

diethyl-2,5-dimethyl-7-;2.4 e.- 1 --:- / :cnenyl)-7H-pyrrolo[2.3-d]pyrimicin^- 
30 y|]amine; 

n-butyl-ethyl-[2,5,6-trimethy'.7.,2 - z~ r-5!r / !phenyl)-7H-pyrrcio[2.3-dlpyr.m:d:-- 
4-yl]amine; 
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2-{N-n-butyl-N-[2,5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2.3-djpyrimidin- 

4-yl]amino}-ethanol; 

4-(1-ethyl-propyl)-2,5,6-trimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2 l 3- 

djpyrimidine; 

5 n-butyl-ethyl-[2,5-dirnethyl-7-(2,4-dimethylphenyl)-7H-pyrrolo(2,3-d]pyrimidin-4. 
yl] amine; 

2.5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidyl-4-yl]-(l-ethyl- 
propyl)amine; or 

2-[7-(4-bromo-2.6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4- 

10 ylamino]-butan-1-ol. 

11. A pharmaceutical composition lor the treatment of (a) illnesses inaucec 
or facilitated by corticotropin releasing factor or (b) inflammatory disorders such as 
arthritis, asthma and allergies; anxiety; depression: fatigue syndrome; headache; pain 
cancer; irritable bowel syndrome, including Crohn's disease, spastic colon and irritable 

15 colon; immune dysfunction; human immunodeficiency virus (HIV) infections, 
neurogenerative diseases such as Alzheimer's disease; gastrointestinal diseases: eating 
disorders such as anorexia nervosa; hemorrhagic stress; drug and alcohol withdraws! 
symptoms; drug addiction; stress-induced psychotic episodes; and fertility problems 
which comprises a compound of the formula 

20 =: 




25 



and the pharmaceutical^ acceptable ac:a aaaition salts thereof, wherein 

B is NR,R 2 , CR^R,,. C( = CR ; R. ;i P... NHCR.R : .R,„ OCR.R-R... 3CR.R..F 

NHNR,R,, CRjRnNHR,. CR 2 R.,OR.. CR-R..SR.. or C(0)R ? ; 

R, is hydrogen, or C,-C, alKy. wnrch may be substituted Dy one or :■„•.: 

substituents R T -independently selected frc-n :ne group consisting of hydroxy, due-: 

chloro, bromo. iodo. C,-C.eJkoxy. O-C - :C. Z. alKyii O-C NH(C.-C. alky.). O-C -N.;C 
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10 



alkyl)(C,-C 2 alkyl), amino, NH(C,-C 4 alkyl), N(C.-C, alkyl)(C,-C a alkyl), S(C,-C. alky!) 
N(C,-C 4 aJkyl)C (C,-C 4 alkyl), NHC (C-C 4 alkyl), COOH, C 0(0,-0, alkyl), C NH(C.-C 4 

II II I! ': 

0 0 0 0 

alkyl), C N(C,-C 4 alkyl)(C,-C 2 alkyl), SH, CN, N0 2 , S0(C,-C 4 alkyl), S0 2 (C,-C 4 alkyl), 

II 

0 

S0 2 NH(C,-C 4 alkyl), S0 2 N(C,-C 4 alky!)(C,-C ? alkyl), and said C.-C £ alkyl may contain 
one or two double or triple bonds; 

Rj is C,-C, 2 alkyl, aryl or (C,-C, 0 alkyiene)aryl wherein said aryl is pnenyi. 
naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyl, furanyi. 
benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, thiazolyl, isoxazolyl, 
benzisoxazolyl, benzimtdazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl, pyrrolopyridy;. 
oxazolyl, or benzoxazolyl; 3- to 8-membered cycloalkyl or (C,-C e alkylene) cycloalky:. 
wherein said cycloalkyl may contain one or two of O. S or N-Z wherein Z is hydrogen 
C,-C 4 alkyl, benzyl or C,-C 4 alkanoyl, wherein R. may be substituted independently by 
from one to three of chloro, fluoro. or C,-C 4 alkyl, or one of hydroxy, bromo, iodo. C- 

C s alkoxy, 0-C-(C,-C e alkyl), 0-C-N(C,-C 4 alkyl)(C,-C 2 alkyl). S(C,-C 9 alkyl), NH. 

I! ! 
0 0 

20 NH(C.-C, alkyl), N(C.-C 2 alkyl) (C.-C, alkyl), N(C.-C 4 alkyl)-C (C,-C 4 alkyl), NHC (C-C. 

0 c 

alkyl), COOH, C 0(C,-C 4 alkyl), CNH(C,-C 4 alkyl), CN(C,-C 4 alkyl)(C.-C ? alkyl). S- 

ii :■ ; 

o 0 o 



15 



25 



30 



CN, N0 2 , S0(C,-C 4 alkyl), 50,(0,-0. alkyl). S0,NH(C,-C 4 alkyl), SOjN(C.-C 4 alkyl){C • 
C 2 alkyl), and wherein said C,-C, : alkyl or C.-C- aikylene may contain one to three 
double or triple bonds; or 

NR,R 2 or CR,RjR,, may form a saturated 3- to 8-memberea carbocyciic ring, t; 
5- to 8-membered rings of which may contain one cr two double bonds or one or ; 
of 0, S or N-Z wherein Z is hydrogen. C.-C. alky!, benzyl or C,-C 4 alkanoyl; 

R, is hydrogen, C,-C. alkyl. fluoro. chlcro. bromo, iodo, hydroxy, amino, C'C • 
C. alkyl), NH(C,-Cj alkyl). N(C.-C 4 a!kyi);C.-C- alkyl). SH. S(C : -C. alkyl). SO(C-C. 
alkyl). or SO ; (C.-C. alkyl). wherein sa:c C.-C.. aluyi and C-C f alkyl may contain cr 
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15 



double or triple bond and may be substituted by from 1 to 3 substituents R 5 
independently selected from the group consisting of hydroxy, C,-C 3 alkcxy. fiuoro, 
chloro or C,-C 3 thioalkyl; 

R 4 is hydrogen, C,*C* alkyl, fiuoro, chloro, bromo, iodo, C r C 6 aikoxy, formyi, 
5 NH(C r C 6 alkyl), N(C r C fl alkyl)(C r C 2 alkyl), SO n (C,-C s alkyl), wherein n is 0, 1 or 2, 
cyano, hydroxy, carboxy, or amido, wherein said C,-C 5 alkyls may be substituted by 
one hydroxy, trifluoromethyl, amino, carboxy, amido, NHC (C,-C 4 alkyl), NH(C r C, alkyl), 

O 

m N (CrC 4 alkyl)(C,-C 2 alkyl), CO(C : -C 4 alkyl), C r C 3 aikoxy, C r C 3 thioalkyl, fiuoro. 

0 

bromo, chloro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl. 
pyrimidyi, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyi, 
thiazolyi, isoxazolyi, benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl. indoiyl, 
pyrrolopyridyl, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, morpholinyi. piperidinyl. 
piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membered 
bicycloaikyl, optionally containing one or two of 0, S or N-Z wherein Z is hydrogen, C- 
C 4 alkyl, C,-C 4 alkanoyl, phenyl or phenylmethyl, wherein each one of the above groups 
may be substituted independently by from one to three of fiuoro, chloro, bromo, formy!, 
C r C fl alkyl, C,-C 9 aikoxy or trifluoromethyl, or one of hydroxy, iodo, cyano, nitro, 
amino, NH(C r C 4 alkyl), N(C r C 4 )(C,-C 3 alkyl), C00{C r C 4 alkyl), CO(C-C 4 alkyl), 
S0 2 NH(C r C 4 alkyl), S0 2 N(C r C 4 alkyl)(C.-C ; alkyl), S0 2 NH 2 , NHS0,(C,-C 4 alky!). S(C- 
C fl alkyl), S0 2 (C r C e alkyl), wherein said C.-C 4 aikyi and C r C 6 alkyl may be substituted 
by one or two of fiuoro, chloro. hydroxy, C,-C 4 aikoxy, amino, methylamino, 
dimethylamino or acetyl wherein said C,-C 4 alkyl and said C,-C e alkyl may contain one 
double or triple bond; with the proviso tnat a. is not unsubtituted phenyl: 

R 5 is hydrogen, C,-C a alkyl. ilucro. chicrc. bromo, iodo, C r C e aikoxy. formy!. 
amino, NH(C r C 5 alkyl), N(C r C. aikylKC..C : alkyl). SO,(C r C e alkyl). wherein n is 0 « 
or 2, cyano. carboxy, or amido. wherein sa,d C-C, alkyls may be substituted oy one 
hydroxy, trifluoromethyl, amino, carcoxy, am.do. NHC (C,-C. alkyl), NH{C.-C. alky:. 



20 



25 



30 
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N(C r C 4 alkyl)(C r C 2 alkyl), C 0(C r C. alkyl), C r C 3 alkoxy, C,-C 3 thioalkyl, fluoro. 

i' 

o 

bromo, chloro, iodo, cyano or nitro; 

R n is hydrogen, hydroxy, fluoro, chloro, C00(C r C 2 alkyl), cyano. or CO(C.-C- 
alkyl); and 

R 12 is hydrogen or C^C* alkyl, in an amount effective in the treatment of said 
illnesses, and a pharmaceutical^ acceptable carrier. 
12. A compound of the formula 

10 - R. 



5 




15 * = 

wherein 

D is hydroxy, chloro, or cyano; 

R 4 and R s are each independently hydrogen, C r C € alkyl, fluoro, chloro, brorr.c 
2Q iodo, C,-C e alkoxy, SO n (C r C s alkyl), wnerein n is 0, 1 or 2, or cyano, wherein said C - 
C 5 aikyls may be substituted by one to tnree of hydroxy, amino", carboxy, amice 
NHC(0)(C r C 4 alkyl), NH(C r C 4 alkyl), N(C,-C 4 aikyl)(C r C 2 alkyl), 0(0)0(0,-0, alky!) 
C r C 3 alkoxy, C,-C 3 thioalkyl, fluoro. bromo, chloro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyt, thienyl, benzothienyl, pyridyl, quinolyl, pyrazmyi 
25 pyrimidyl, imidazolyl, furanyl, benzof jranyl, benzothiazolyl, isothiazoiy! 
benzoisothiazoiyl, thiazolyl, isoxazolyl. oenzisoxazolyl, benzimidazolyl. tnazci> 
pyrazolyl, pyrrolyl, indolyl, azaindoiyl. benzoxazciyi. oxazoiyi, pyrrolidine, thiazohair,;, 
morphoiinyl, piperdinyl, piperazinyl, tetrazolyi. or 3- to 8-membered cycloalkyl or 9- tc 
12-membered bicycloalkyl, optionally containing one to three of 0, S or N-Z wherein I 
30 is hydrogen, C r C 4 alkyl, C,-C 4 alkanoyl. phenyl or benzyl, wherein each of tne above 
groups may be substituted independently oy from one to three of fluoro. chlcrc. C.-C, 
alkyl, C,-C s alkoxy or trifiuoromethyl er cne of Hydroxy, bromo, iodo cyano r::r: 
amino, NH(C,-C 4 alkyl), N(C : -CJtC-C : a.*.. ■ C00(C : -C 4 alkyl) COfC-C, a:k-.. 
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S0 2 NH(C r C 4 alky!), S0 2 N(C,-C, alkyl)(C : -C 2 alkyi), S0 2 NH 2 , NHS0 2 (C r CJ, S(C,-C 6 
alkyl), S0 2 (C r C 5 alkyl), wherein said C r C 4 alkyl and C,-C e alkyl may be substituted by 
one or two of fluoro, chloro, hydroxy, amino, methylamino, dimethyiamino or acetyl; 
with the proviso that R s is not unsubstituted phenyl; and 
5 R 9 is hydrogen, C r C 6 alkyl or chloro; with the proviso that when (a) R, and R £ 

are methyl, R g is hydrogen and D is hydroxy, then R 5 is not phenyl (1) substituted by 
one of halogen, nitro, C,-C e alkyl, C,-C 9 alkoxy, or trifluoromethyl, and optionally in 
addition substituted by one or two of halogen, C r C 6 alkyl or C r C 5 alkoxy, or (2) di-or 
trisubstituted by one of nitro or trifluoromethyl and one or two of halogen, C,-C 5 alky! 
10 or C r C £ alkoxy, and (b) when D is chloro, R d and R g are hydrogen, and R 6 is C.-C 5 
alkyl, then R 5 is not unsubstituted cyclohexyl. 
13. A compound of the formula 

Q R 4 



/ 

/ 



15 A i 



VI 



20 

wherein 

Q is C(0)CHR 1 R 2 or cyano; 

R, is hydrogen, or C^Cj alkyl v.hicn may be substituted by one or two 
substituents R 7 independently selectee frm the group consisting of hydroxy, fluorc 
25 chloro, bromo, iodo, C r C 8 alkoxy, or n ::c arc said C.-C 5 alkyl may contain one cr twe 
double or triple bonds; 

R 2 is C,-C 12 alkyl, aryl or iC : -C : a,*/iere)aryl wherein said aryl is phenyl 
' naphthyl, thienyl, benzothienyl, pyricyi cu.roi.i. pyrazinyl, pyrimidyl. imidazolyl. furanyl 
benzofuranyl, benzothiazolyl, tsctniazc:.' oer.zisothiazolyl, thiazolyl. isoxazosy! 
30 benzisoxazolyl, benzimidazolyl. tnaztU oyaoVfl pyrrolyl indolyl. pyrrolopyridyi 
oxazolyl, or benzoxazolyl; 3- to S-me-ce'ec rycicalkyl or (C,-C e alkylene) cyctoaik>. 
wherein said cycloalkyl may contain c-e cr w.z C 0. 5 or N-Z wherein Z is hydroger. 
C r C 4 alkyl, benzyl or C,-C 4 alkanoyt. - : r~ay be substituted independently d> 
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from one to three of chloro, fluoro. or C,-C 4 alkyl, or one of hydroxy, bromo, iodo, C - 
C e alkoxy, nitro, S0(C,-C 4 alky!), S0 2 (C,-C 4 alkyl), S0 2 NH(C,-C 4 alkyl), S0 2 N(C.-C 4 
alkyl)(C,-C 2 alkyl), and wherein said C r C 12 alkyl or C.-C 10 alkylene may contain one to 
three double or triple bonds; 
5 R 4 and R fl are each independently hydrogen, C,-C 6 alkyl, fluoro, chloro, bromo, 

iodo, C r C 6 alkoxy, amino, or SO n (C r C e alkyl), wherein n is 0, 1 or 2, or cyano, wherein 
said C,-C 6 alkyl may be substituted by one C,-C 3 alkoxy, C r C 3 thioalkyl, fluoro, bromo, 
chloro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyi, 

10 pyrimidyl.imidecolyl.furanyl, benzol 

thiazolyi, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazolyl, pyrazoiyl, pyrrolyl. indolyi, 
pyrrolopyridyl, benzoxazolyl.oxazolyl, pyrrolidinyl.thiazolidinyl, morpholinyl, piperidinyi, 
piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membered 
bicycloalkyi, optionally containing one or two 0. S or N-Z wherein Z is hydrogen, C.-C. 

15 alkyl, C r C 4 alkanoyl, phenyl or benzyl, wherein each one of the above groups may De 
substituted independently by from one to three of fluoro, chloro, C,-C s alkyl, C.-C- 
alkoxy ortrifiuoromethyl, or one of hydroxy, bromo, iodo, cyano, nitro, amino, NH(C.-C . 
alkyl), NfCVCJfC-Ca alkyl), C00(C : -C 4 alkyl), CO(C r C 4 alkyl), S0 2 NH(C r C 6 alkylV 
S0 2 N(C r C 4 alkyi)(C r C 2 alkyl), S0 2 NH 2 , NHS0 2 (C r C 4 alkyl), S(C,-C e alkyl), S0 2 (C-C. 

20 alkyl), wherein said C r C 4 alkyl and C r C 9 alkyl may be substituted by one or two cf 
fluoro, chloro, hydroxy, amino, methylamino. dimethyiamino or acetyl; 1 with the proviso 
that R 5 is not unsubstituted phenyl; and 

R 13 is hydrogen or C(0)C,-C e alkyl: with the proviso that when Q is cyar.o R. 
and R 6 are not both methyl. 
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